
<,9, RU (1,) 



(13) 



^ ^^^^ i!5^2s **f! ^^^ ^^ 



(51) MnK 7 



A 61 L2/14, 2/20 



POCCkMCKOE ArEHTCTBO 
no flATEHTAM H TOBAPHbIM 3HAKAM 



^3 

C 

-si 



< 12 > OnMCAHI/IE M30BPETEHM5^ K 
cfrEflEPAUl/lH 



flATEHTY POCCHMCKOM 



(21), (22) 3a*BKa: 96121017/13, 25.10.1996 

(24) flaTa Havana fleMCTBMfl naTeHTa: 25.10.1996 

(30) npMopMTei: 27.10.1995 US 08/549,425 

(43) flaTa ny6nnKai4MM 3ayiBKn: 27.12.1998 

(46) flaTa ny6nnKai4MM: 10.12.2001 

(56) CcbinKM: US 4643876 A, 17.02.1987.. US 4744951 
A, 17.05.1988. US 5087418 A, 11 02.1992. US 
5115166 A f 19.05.1992. 

(98) Aflpec nm nepenncKn: 

129010, MocKBa, yn Bonbwafl CnaccKaa 25, 
dp 3, OOO "[OpMflMMecKafl 4>npMa TopoAUCCKUM 
n flapTHepbi", E.B.Tomckom 



(71) 3a«BMTenb: 

fl>KOHCOH 3Hfl flWOHCOH MEflHKAJl, MHK. 
(US) 

(72) M3o6peTaienb: flKOBC l"lon Tewnop (US), 
J1HH Csy-MMH (US), HEH KcwaonaH (CN) 

(73) naTeHToo6jiaflaTenb: 

fl>KOHCOH 3Hfl fl>KOHCOH MEflHKAJl, MHK. 
(US) 

(74) flaieHTHbiM noBepeHHbiPii 
ToMCKaa EneHa BnaflMMUpoBHa 



CM 
O 



CM 

to 

CD 



(54) AHriAPAT flJIFI CTEPHfli43AL4HM (IPEflMETA nEPEKMCbtO BOflOPOflA, CnOCOB CTEPHnH3AI_lMH 
nPEflMETA flAPOM flEPEKHCM BOflOPOflA (BAPMAHTbl), TEPMETMHHA^ EMKOCTb 



(57) 

H3o6peTeHne othocmtc« k annapaTy m 
cnoco6y CTepnnn3aqwn napoM nepeKucn 

BOAOpOfla MeflMqMHCKMX HHCTpyMeHTOB M 

noAo6Hbix ycTpowcTB. flap nepeKMcw Bo/jopofla 
BbiAermioT m HeBOflHoro HeopraHMHecKoro 
KOMnneKca nepexncw BOflopo#a, flap nepeKMcn 

MO>KeT BblAeriflTbCfl npH KOMHaTHOM 

reMnepaType w aTMoccjDepHOM AaBneHUH, oflHaKO 
ncnorib3yeMoe AaBneHMe MoweT 6biTb MeHee (50 
Topp) 6,65 Kfla, a TeivinepaTypa - 6onee 86°C 
Ana odner^enm BbifleneHna napa nepeKMCM 
BOAopofla. CKopocTb HarpeBaHH^ MoweT 6biTb 
6onee 5°C/mhh, Flo wenaHuro b coMeTaHnn c 
napoM MOweT ncnonb30BaTbCH nna3Ma. 
H3o6peTeHne no3BormeT noBbtcmb 
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(57) Abstract: 

FIELD: medical engineering; medicine. 
SUBSTANCE: method involves separating 
hydrogen peroxide vapor from nonaqueous 
nonorganic hydrogen peroxide complex. 
Hydrogen peroxide vapor is extractabfe at 
room temperature and atmospheric pressure 
but the pressure used is to be less than (50 
torr) 6.65 kPa and temperature is to be 
greater than 86 C for facilitating hydrogen 
peroxide vapor release. Heating rate is 
optionally greater than 5 C/mia When 
required, plasma is also usable in 
combination with vapor EFFECT: enhanced 
effectiveness of sterilization. 39 cl, 9 dwg, 18 tbl 
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3ra 3aaBKa mrmeicn MacTMMHbiM 
npoAon>KeHneM naTeHTHOM 3amm CUJA, 
cepMMHbiM N 08/369786, noAaHHOM 6 flHBapa 
1995 r,, KOTOpa* n&nnejcn MacTMMHbiM 
npoflon>KeHMeM 3amm, cepMMHbiM N 08/234738, 
noflaHHoPi 28 anpena 1 994 r. 

HpeflnocbinKM co3flaHHH M3o6peTeHMS 

06nacTb M3o6peTeHMfi 

3to M3o6peTeHne othocmtch k annapaTaM m 
npoijeccaM p,r\n Mcnonb30BaHM?i napoB nepeKMCM 
BOflopofla p,nn CTepnnM3ai4MM TaKMX Beu^eM, KaK 
MeflMqHHCKne MHCTpyivieHTbi, m 6onee KOHKpeTHo 
k Mcnonb30BaHMKD HeopraHUMecKoro KOMnneKca 
nepeKMCH Bo^opofla Ana TaKoro npoqecca 

OnucaHMe MMeKMAero oTHoweHMe k ,qeny 
npeflUJecTBywu^ero ypoBHH TexHMKM 

MeAMqMHCKMe MHCTpyivieHTbi TpaAMU|MOHHo 
cTepnnn30Banncb c ncnorib30BaHMeM 
HarpeBaHM^, TaKoro, KOTopoe o6ecneMMBaeTCH 

napOM, XHMMHeCKHX Beil^eCTB, TaKMX KaK 

cfDopwanbAernfl hum oKMCb sTMnena b 
ra3oo6pa3HOM coctofihmm mom b BMfle napa~ 

Ka>KAblPt M3 3TMX MeTOAOB MMeeT HeflOCTaTKM. 

MHorMe Me^MqHHCKMe ycTpoMCTBa, TaKMe KaK 

yCTpOMCTBa C OnTMMeCKMM BOflOKHOM, 3HAOCKOnbl, 

MHCTpyivieHTbi c 3HepronMTaHMeivi m t,a>, 
nyBCTBMTenbHbi k HarpeBaHMio, Bnare mjim k TOMy 
m ApyroMy, OopManbAerMA h oKMCb sTMneHa - 
o6a HBriHK)Tc?j to kcm m ecKM m m ra3aMM, KOTOpbie 
npeACTaBn«K)T noTeHqManbnyio onacHocTb ana 
pa6oTHMKOB 3ApaB0oxpaHeHM«, (1po6neMbi, 

CB?13aHHbie C OKMCbK) 3TMJieHa, 0C06eHH0 

TH>Keribi, TaK KaK ee Mcnorib30BaHMe Tpe6yeT 
ATiMTenbHOM aapai4MM Ana yAaneHMJR ra3a M3 
ycTpoMCTB, KOTopbie 6biriM npocTepnjiM30BaHbi. 
3to ABiiaeT BpeMH LjMKna CTepMfiM3aL|MM 
HewenaTenbHo AnMTenbHbiM. KpoMe Toro, KaK 
cjDopMaribAerMA, TaK m OKMCb sTMnena Tpe6yeT 
npMcyTCTBM^ cymecTBeHHoro KonMMecTBa Bnarw 
b cMCTewie. TaKMM o6pa30M, ycTpoficTBa, 
KOTopbie noAfie>KaT CTepMHM3ai4MM Aon>KHbi 
yBna>KH«Tbcyi nepeA BBeAeHMeM XMMMHecKoro 
BeinecTBa, mtim XMMMHecKoe BeinecrBO v\ Bnara 
Aon>KHbi BBOAMTbca OAHOBpeMeHHO, Bnara MMeeT 
3HaMeHMe npM CTepMfiM3ai4MM c noivionibK) p^Aa 
APyrMX XMMMHeCKMX coeAMHeHMM B ra30o6pa3HOM 
cocto^hmm mjim B BMAe napa, KpOMe OKMCM 
sTMneHa mjim 4)opManbAerMAa, mto noKa3aHo b 
Ta6nML|e 1, 

CTepMriM3aL|Mfi c Mcnonb30BaHMeM napoB 
nepeKMCM BOAopoAa, KaK 6bino noKa3aHO, MMeeT 
HeKOTopwe npeMMymecTBa HaA APyrMMM 
npoujeccaMM XMMMHecKOM cTepMnM3aqMM 
(cMOTpMTe, nanpMMep, naTeHTbi CUJA NN 
4169123 m 4169124), a KOM6MHaL4na nepeKMCM 
BOAopoAa c nna3MOM p,aei AonoriHMTeribHbie 
npeMMyLL^ecTBa, mto pacKpbiTo b naTeHTe CLUA 
4643876, KaK pacKpbiTo B stmx onMcaHM^x, napbi 
nepeKMCM BOAopoAa npoAyu^pyic-TCfl M3 BOAHoro 
pacTBopa nepeKMCM BOAopoAa, mto 
o6ecneMMBaeT npMcyTCTBMe BnarM b cMCTeMe. 
PaCKpblTMe B 3TMX onMcaHMflx BMecTe c 
AaHHbiMM, o6o6LAeHHbiMM b Ta6nMi4e 1, 
yKa3biBaK>T, hto yBna>KHeHMe Heo6xoAMMo ahh 
Toro, HTo6bi nepeKMCb BOAopoAa 6bina 
sqbqbeKTMBHa b qba3e napa MnM Ann npoHBneHMH 

MaKCMManbHOM CnopOHMAHOM aKTMBHOCTM, 

OAHaKO Mcnonb30BaHMe BOAHbix pacTBopoB 
nepeKMCM BOAopoAa Ana nonyneHMH napa 
nepeKMCM BOAopoAa Rnn cTepMnM3aqMM MO>KeT 
Bb!3biBaTb onpeAeneHHbie TpyAHocm flpM 6onee 
BbicoKOM AaBneHMM, TaKOM KaK aTMocqbepHoe 
AaBneHMe, M36biTOK boaw b CMCTeMe M0>KeT 
npMBOAMTb K K0HAeHCai4MM„ TaKMM o6pa30M, 
Heo6XQAMMO CHM>KaTb OTHOCMTenbHyKD 
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Bna>KH0CTb b cTepMnM3ai4MOHHOM eMKocTM nepeA 
BBeAeHMeM napa boahom nepeKMCM BOAopoAa, 
CTepMnM3ai4MH M3AenMM, coAep>KaLAMX 
o6nacTM orpaHMHeHHOM ahcJx^vsmm, jaKMe KaK 
AnMHHbie y3KMe npocBeTbi, npeACTaBn^eT oco6oe 
npoTMBonoKa3aHne aha npMMeHeHMH napa 
nepeKMCM BOAopoAa, KOTopbiM nonynaKrr M3 
BOAHoro pacTBopa nepeKMCM BOAopoAa, TaK KaKi 

1. BoAa o6naAaeT 6onee bwcokmm 
AaBneHMeM, MeM nepeKMCb BOAopoAa, m 6yA©T 
Mcnap^Tbcn 6bicTpee, MeM nepeKMCb BOAopoAa 
M3 BOAHoro pacTBopa, 

2. BoAa MMeeT 6onee hm3kmm MoneKyn^pHbiM 
Bee, MeM nepeKMCb BOAopoAa m 6yAeT 6biCTpee 
AMqbqbyHAMpoBaTb, MeM nepeKMCb BOAopoAa b 
napoo6pa3HOM cocto^hmm, 

V\z-za 3Toro, KorAa boahwm pacTBop 
nepeKMCM BOAopoAa BbinapMBaeTC^, BoAa 
nepBOM AocTMraeT npeAMeTOB, noAne>KainMX 
cTepMnM3ai4MM, m b 6onee BbicoKOM 
KOHLjeHTpaLjMM. Boa^hom nap nosTOMy 
cTaHOBMTCH 6apbepOM Aii^ npoHMKHOBeHM^ napa 
nepeKMCM BOAopoAa b o6nacTM orpaHMMeHHOM 
AMqbqby3MM, TaKMe KaK He6onbiUMe \i\env\ m 
AnMHHbie y3KMe npocBeTbk Henb3« peuJMTb 
npo6neMy nyTeM yAaneHMsq boah M3 boahoto 
pacTBopa m Mcnonb30BaHMR 6onee 
KOHL^eHTpMpoBaHHOM nepeKMCM BOAopoAa, TaK 
KaK KOHqeHTpMpoBaHHbie pacTBopbi nepeKMCM 
BOAopoAa, T.e. 6onbiue 65% no Becy, MoryT 
6biTb onacHbtMM M3-3a oKMcnMTenbHOM npMpoAbi 
pacTBopa. 

B naTeHTax CUJA 4642165 m 4744951 
npeAnpMHHTbi nonbiTKM peuiMTb 3Ty npo6neMy, B 
nepBOM pacKpbiBaeTca M3MepeHMe HeOonbiuoro 
Ao6aBneHMfi pacTBopa nepeKMCM BOAopoAa Ha 
HarpeTOM noBepxHOCTM f\r\9\ noATBep>KAeHM« 
Toro, mto Ka>KAoe Ao6aBneHMe McnapaeTCfl a^ 
Toro, KaK Ao6aBn?ieTc^ cneAyioii^ee KonMMecTBo. 
Xot« 3T0 noMoraeT ycTpaHMTb pa3nMMMe b 
AaBneHMM napoB m neTyMecTM Me>KAy nepeKMCbio 
BOAopoAa m boaom, sto He HanpaBneno Ha tot 
qpaKT, mto BOAa AMqbcfryHAMpyeT 6bicTpee, MeM 
nepeKMCb BOAopoAa b napoo6pa3HOM cocto^hmm, 

B nocneAHeM naTeHTe onMcan npoi^ecc 
KOHL\eHTpai4MM nepeKMCM BOAopoAa M3 
oTHocMTenbHo pa36aBneHHoro pacTBopa 
nepeKMCM BOAopoAa m BOAbi m noAaMa 
KOHi^eHTpM poBaHHOM nepeKMCM BOAopoAa B 
qbopMe napa b CTepMnM3ai4MOHHyro KaMepy* 
flpoqecc BKniOMaeT BbinapMBaHMe ochobhom 
MacTM BOAbi M3 pacTBopa m yAaneHMe BOA^Horo 
napa, o6pa30BaHHoro nepeA MH>KeKi^MeM napa 
KOHI^eHTpMpOBaHHOM nepeKMCM BOAopoAa B 
cTepMnM3ai_(MOHHyK) KaMepy, FlpeAnoMTMTenbHbiM 
MHTepBan Ann KonqeHTpMpoBaHHoro pacTBopa 
nepeKMCM BOAopoAa HaxoAMTca b npeAenax ot 
50% ao 80% no Becy. 3tot npoLjecc MMeeT 
HeAocTaTOK, cocto^iamm b pa6oTe c pacTBopaMM, 
KOTopbie HaxoA?iTc« b onacHOM MHTepBane, T„e. 
6onee 65% nepeKMCM BOAopoAa, a TaioKe b tom, 
mto He yAanaeTCfi Bca BOAa M3 napoo6pa3Horo 
cocto^hmsi. TaK KaK BOAa Bee eu^e npMcyTCTByeT 
B pacTBope, ona 6yAeT McnapflTbCH nepBOM, 
AMqbqbyHAMpoBaTb 6bicTpee m AocTMraTb 
npeAMeTOB , noAne>KaiAMX cTepMnM3aL(M m , 
nepBOM. 3tot sqbqbeKT 6yAeT oco6eHHo 
Bbipa>KeHHbiM b A-nnHHbix y3KMx npocBeTax. 

B naTeHTe CUJA 4943414 pacKpbiBaeTCfl 
npOL(ecc, b kotopom cocyA, coAep>KamMM 
He6onbiuoe KonMMecTBO BbinapMBaeMoro 
>KMAKoro CTepMnM3yK)mero pacTBopa 
pacnonaraeTc« b npocBeTe, m cTepMnM3yiomMM 
pacTBop BbinapMBaeTCfl m cTeKaeT np^Mo b 
npocBeT npeAMeTa, TaK KaK AasneHMe cHM>KaeTc« 
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bo BpeMH qMKiia CTepnjiki3ai4MM. 3ia cncTeMa 
o6naAaeT t©m npenMyuj^ecTBOM, mto napbi BOflbi 
m nepeKMCM BOAopoAa npoTanKHBaKDTca nepe3 
npocBet cyu4ecTByK)ii4MM AHq^qbepeHL^anoM 
AaBneHM*, noBbituafl cKopocTb CTepunwsai^MM 
Ana npocBeTOB, ho OHa HMeeT tot HeflocTaTOK, 
mto HywHo, HTo6bi cocyA npuMbiKan k Ka>KflOMy 
npocBeTy, KOTopbin Hy>KHo npocTepMnM30BaTb. 
Kpoivie Toro, Bo^a BbinapMBaeTca 6bicTpee m 
npeALuecTByeT napy nepeKMCM BOAopoAa B 
npocBeTe. 

B naTeHTe CUJA N 5008106 pacKpbtBaeTCH, 
mto no cymecTBy 6e3BOAHbiPi KOMnneKc nBn 
m H 2 0 2 npMMeHMM &nn cHMKemn KonnnecTBa 
MMKpo6oB Ha noBepxHocT^x. KoMnneKc b bma© 
TOHKoro 6enoro nopooiKa Mcnonb3yeTCfl Ana 
nonyMeHMfl aHTMMMKpo6Hbix pacTBopoB, renew, 
Ma3ePi m t.a. Oh TaioKe Mo>KeT HaHOCMTbca Ha 
Mapnio, BaTHbie TaivinoHbi, ry6Ky m TOMy 
noAo6Hoe. H 2 0 2 BbiAen^eTcn npn KOHTatcre c 
BOAoPt, npncyTCTByK)LL|evi Ha noBepxHOCTax, 
coAepwatnux MMKpo6bi. TaKMM o6pa30M, npn 
3TOM MeTOAe To>Ke Heo6xoAHMo npucyTCTBue 
Bnam a^« aqtKfeKra cTepunnsaqMM, 

Coo6ii}anocb o HeKOTopbix HeopraHnnecKHX 
KOMnneKcax nepeKMCM BOAopoAa, BKnioMan 
npMMepw m cneAyroiAMX miaccoB: Kap6oHaTbi 
menoHHbix MeTannoB n aMMOHna, oKcanaTbi 
LAenoHHbix MeTannoB, qbocqbaTbi menoMHbix 
MeTannoB, nnpoqbocqbaTbi iijenoMHbix MeTannoB, 
cfcTopwAbi m ruApoKCMAbi. B naTeHTe CCCP N SU 
1681860 (HHKonbcxaa w AP> ) pacKpbiBaeTcn, 
mto noBepXHocTH MoryT 6biTb o6e33apa>KeHbi, 
xoTn He o6fl3aTenbHO np0CTepnnn3OBaHbi, npH 
npuMeHeHMM nepoKcwrwApaTa cjyropMCToro 

aMMOHMR (H 4F • H 2 0 2 ). OflHaKO 3TOT 

HeopraHMMecKMM nepoKCHAHbiM KOMnneKc 
o6ecneMMBaeT o6e33apa>KMBaHMe TonbKO b 
OMenb y3KOM MHTepBane TeMnepaTyp - 70~86°C„ 
fla>Ke b 3tom MHTepBane Bpeivm 
oeessapa^MBaHM^ 6bino AOOTaTOMHo 
npoAon>KMTenbHbiM, Heo6xoAMMo, no KpaMHen 
Mepe, Asa Maca. Kpoivie Toro, M3BecTHo, mto 
qbTopucTbiM aMMOHMM pa3naraeTca Ha aMMOHMM 
w qbTopM CTOBOAopoAHy hd KucnoTy npn 
TeMnepaTypax Bbiwe 40°C. t43-3a ee 

TORCH MH OCT M M peaKTOreHHOCTM 

qbTopMCTOBOAOpoAHafi KMcnoTa mnneicn 
HemenaTenbHo^ b 6onbiiiHHCTBe cMcreM aha 
cTepMnH3au(MH. Kpoivie Toro, y HMKonaeBCKon m 
Ap, pacKpbiBaeTC^, mto HecMOTpa Ha BbiAeneHMe 
M3 Hero 90% nepeKMCM BOAopoAa npn 60 °C, 
NH 4 F H 2 0 2 HeaqbqbeKTMBeH npn 
o6e33apa>KMBaHMn noBepxHocTen npn stom 
TeivinepaType, TaKMM o6pa30M, no-BMAMMOMy 
ApyroH qbaKTop, a He nepewicb boaopoas 
0TBeTCTBeHeH 3a oTMeMeHHoe 

o6e33apa>KMBaHMe. 

HepeKHCb BOAopoAa cnoco6Ha k 
o6pa30BbiBaHMfo KOMnneKCOB KaK c 
opraHMMecKHMM, TaK m c HeopraHMMecKMMM 
coeAHHeHMfiMM, Cb«3M b 3TMX KOMnneKcax 

OTHOCflTCfl K BOAOpOAHbIM CBH38M Me>KAy 

6oraTbiMM sneiapoHaMM qbyHKqHOHanbHbiMn 
rpynnaMH b KOMnneKCOo6pa3yK)LAeM coeAHHeHMH 
h nepeKHCbK) BOAopoAa. 3th KOMnneKCbi 
npnMeH?jnM npH KOMMepMecKOM h 
npoMbiiuneHHOM ncnonb30BaHHM b KaMecTBe 
OT6enHBaK>iu[MX cpeACTB, Ae3H HqbeKTaHTOB , 

CTepHnM3yK>LAMX CpeACTB, OKMCn^fOUL^MX 

peareHTOB npn opraHMMecKOM cnHTe3e h 
KaTann3aTopoB a*"!* peaKi^HM nonnMepM3aLiHM, 
HHAyMnpyeMbix cbo6oahwmh paA^KanawM 

B OCHOBHOM, 3TH THnbl COeAHHeHHH 6binn 
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nonyMeHbi nyTeM KpncTannH3aqnki KOMnneKca M3 
BOAHoro pacTBopa. Hanpwviep, KOMnneKc 
MOMeBMHbi m nepeKHcn BOAopoAa 6bin nonyMeH 
Lu et al (J.Am. Chem Soc. 63(1): 1507-1513 
(1941)) B >khakoh qba3e nyTeM Ao6aBneHHfl 
pacTBopa MOMeBHHbi k pacTBopy nepeKHCM 
BOAopoAa, h 3aTewi KownneKcy A^Bann 

KpHCTannH30BaTbC?l B COOTBeTCTBytOLqHX 

ycnoBHHX. B naTeHTe CLUA N 2986448 
onncbiBaeTCfl nonyMeHHe KOMnneKca Kap6oHaTa 
HaTpM?! h nepeKMCM BOAopoAa nyTeM o6pa6oTKM 
Hacbiii^eHHoro boahoto pacTBopa 

Na 2 C0 3 p acTBopoM 50-90% H 2 0 2 b 3aKpbiTOM 
L|HKnnMecKOH cHCTeMe npn 0~5°C b TeMeHHe 
4-12 MacoB, CoBceM HeAaBHO b naTeHTe CLUA N 
3870783 pacKpbno nonyMeHHe KOMnneKca 
Kap6oHaTa HaTpMfl h nepeKHcn BOAopoAa nyTeM 
peaKL^HH BOAHbix pacTBopoB nepeKMCH BOAopoAa 
m Kap6oHaTa HaTpHH b KpMCTannM3aTope c 
HenpepbiBHbiM npot4eccoM nnn c nepnoA^MecKOH 
3arpy3KOH, KpncTannbi oTAen«K)Tca nyTeM 
cjDHnbTpoBaHMfi \ah\a qeHTp^qbyrnpoBaHH^ h 
)kmakocth Hcnonb3yK)TCfi ajiji nonyMeHH* 
pacTBopa Kap6oHaTa HaTpns^ eu^e pa3, THTOBa n 
Ap. (>KypHan Heopr.XMM., 30: 2222-2227, 1985) 
onHCbiBaraT cHHTe3 nepoKcnrHApaTa KapSoHaTa 
Kanna (K 2 C0 3 • 3H 2 0 2 ) nyTeM peaKi4HH 
TBepAoro Kap6onaTa Kann^ c boahwm pacTBopoM 
nepeKMCH BOAopoAa npH HH3KOH TeMnepaType c 
nocneAyHDiAen KpHCTannH3ai4HePi KOMnneKca H3 
3 TaHOf|a 3 TM M eTOAHKH xopoujo pa6oTaK)T B 
OTHOLUeHHH nepOKCHAHblX KOMnneKCOB, npHMeM 
o6pa3yK)Tc« cTa6nnbHbie KpncTannHMecKHe 
cbo6oaho TeKyMHe npoAyKTbi H3 BOAHoro 
pacTBopa. 

B naTem-ax CUJA NN 3376110 h 3480557 
pacKpbiBaeTca nonyMenne KOMnneKca nepeKMCM 
BOAopoAa c nonnMepHbiM 

N-BHHHnreTepoL(HKnHMecKHM coeAHHeHHeM 
(nBfl) H3 BOAHoro pacTBopa. flonyMeHHbie b 
pe3ynbTaTe KOMnneKCbi coAep>Kanw pa3nHMHbie 
KonHMecTBa nepeKMCH BOAopoAa h 
cymecTBeHHbie KonHMecTBa BOAbi> B naTeHTe 
CLUA N 5008093 yKa3biBaeTCH, mto cbo6oaho 
TeKyMHe, cTa6nnbHbie, b 3HaMHTenbHOH cTenenn 
6e3BOAHbie KOMnneKCbi flBn n H 2 0 2 Mornn 6biTb 
nonyMeHbi nyTeM peaKi^HH cycneH3HH flBfl m 
pacTBopa H 2 0 2 b 6e3BOAHOM opraHMMecKOM 
pacTBopHTene, hoao6hom sTMnaqeTaTy. CoBceM 
HeAaBHO b naTeHTe CLUA N 5077047 onncaH 
KOMMepMecKHH npouecc nonyMeHHe npoAyxTa 
DBn-nepeKHCH BOAopoAa nyTeM Ao6aBneHMfl 
tohko H3MenbMeHHbix KaneneK 30-80% no Becy 
BOAHoro pacTBopa nepeKMCM BOAopoAa k 
o>KM>KeHHOMy cnoro riBf!, noAAepWMBaeMOMy npn 
TeMnepaType ot KOMHaTHOM ao 60°C, KaK 6bino 
o6Hapy>KeHo, nonyMeHHbiM b pe3ynbTaTe npoAyicr 
flBnneicn CTa6nnbHbiM, no cyLAecTBy 

6e3BOAHblM, CBO60AHO TeKyMMM nopoiUKOM c 

KOHqeHTpaqMePi nepeKMCM BOflopoAa 15-24% 

B naTeHTe CLUA N 5030380 onncbiBaeTC* 
nonyMeHHe TBepAoro nonMMepHoro 

sneKTponMTHoro KOMnneKca c nepeKMCbKD 
BOAopoAa nyTeM cHaMana o6pa30BaHM« 
KOMnneKca b boahom pacTBope, a 3aTeM 
BbicyiUMBaHMfi npOAyKTa peaKi^MM noA BaKyyMOM 
Mnn nyTeM pacnbinMTenbHOM cyiUKM npn 
AocTaTOMHo HM3KOM TeMnepaType, MTo6bi 
MCKriHDHMTb TepMMMecKoe pa3pytueHMe npoAyKra. 

Bo Bcex 3tmx npeAbiAyu4MX MeTOAax 
nonyMeHM^ KOMnneKCOB nepeKMCM BOAopoAa 
Mcnonb3yKDTCR pacTBopbi nepeKMCM BOAopoAa. 
Hnn KOMnneKc o6pa3yeTCH b pacTBope, 
coAep>KameM nepeKMCb BOAopoAa, nnn KanenbKM 
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pacTBopa nepeKMcn BOflopoaa pacnbin^fOTca b 
o>km>kghhom cnoe peampyioLAero MaTepnana 

PeaKi^HH b napoBOH qba3e vim ra3oo6pa3HOM 
qba3e - xopoiiio M3BecTHbie MeTOflbi cMHTe3a„ 
HanpHMep, b naieHTe ClilA N 2812244 
pacKpbiBaeTCH npoLjecc BsawMOAeMCTBMfl 
TBepAoro BeLqecTBa n ra3a p,m 
flernflporeHM3aL^nn, TepMMHecKoro pacmenneHMH 
m fleMeTaHMpoBaHna. Fujirnoto et al. 
(J.Cotalisis, 133: 370-382 (1992)) onucann 
Kap6oKcnnnpoBaHne MeTaHona b napoBOM qba3e. 
Zellers et al (Anal. Chera , 62: 1222-1227 
(1990)) paccMOTpenn peaKqufo cinpeHOBoro 
napa c np*MoyronbHO-nnocKMM 
opraHonnaTHHOBbiM KOMnneKCOM, 3tm 
npeflwecTByioLijt/ie peaKqMM b napoBOM n 
ra3oo6pa3HoPi dpaze t OAHaKO, He 
Mcnonb30Banncb nonyneHUH KOMnneKCOB 
nepeKucn BOflopoAa. 

KpaTKoe M3no>KeHHe M3o6peTeHMfl 
Oahh acneKT aroro M3o6peTeHMfl othocmtcb k 
annapaTy aha cTepnriM3ai4MH npeAMeTOB 
nepeKucbio BOAopoAa. 3tot annapaT BKmonaeT 
KOHTeMHep Ann noMeiAeHna npeAMeTa, 
noAne>KaiAero CTepMnnsai^nw, npn A^BneHMM 
MeHee (50 Topp) 6,65 Klla, npeAnoMTMTenbHo 
AasneHne paBHo MeHee (20 Topp) 2,66 Klla m 
6onee npeAnoMTMTenbHo - MeHee (10 Topp) 1,33 
Kfla, AnnapaT TaiOKe BKmonaeT mctomhmk napa 
nepeKMCM BOAopoAa b >kmakocthom 

KOMMyHHKaqMOHHOM J1HHMM C KOHTeMHepOM, 

Mctomhmk BKnKOMaeT HeopraHMHecKHPi KOMnneKC 
nepeKMCM BOAopoAa npM TeMnepaType 6onee 
86 °C v\ ycTpoeH TaK, hto nap nepeKMCM MO>KeT 
KOHTaKTupoBaTb c npeAMeTOM a^h 
ocyu4ecTBneHM« cTepnnn3ai4HM. Mctomhmk MoweT 
6biTb pacnonoweH BHyipn KOHTeMHepa, nnn >Ke 
MHane, annapaT MOweT BKHKonaTb 3aKpbiToe 
npocTpaHCTBO, pacnonoweHHoe cHapy>KH 
KOHTe^Hepa, b kotopom pacnonaraioTCfl 
KOMnneKC m BXOAHoe oTBepcTMe, 
o6ecneHMBaK)LAee ABHweHMe wmakoctm Me>KAY 

KOHTeMHepOM M 3aKpblTb!M npOCTpaHCTBOM, TaK 

hto nap, BbiAeneHHbiM m KOMnneKca, npoxoAMT 
nepe3 BbixoAHoe oTBepcTwe n nocTynaeT b 
KOHTePinep Ana ocyLAecTBneHMfl cTepMnM3aqMM, 
HeopraHUHecKiw KOMnneKC nepeKMCM BOAopoAa 
M0>KeT 6biTb KOMnneKcoM Kap6oHaTa HaTpus^, 
nMpoqbocqbaTa Kan ha v\vm oKcanaTa Kannn. 
npeAnoMTMTenbHo, annapaT TaiOKe BKnwHaeT 
HarpeBaTenb, pacnonoweHHbifi BHyTpti 
KOHTeMHepa, nocpeACTBOM Hero KOMnneKC 
noMemaeTCH na HarpeBaTenb m HarpeBaeTca An* 
Toro, HTo6bi oSnerMMTb BbiAeneHMe napoB M3 
KOMnneKca. TaKOM HarpeBaTenb MO>KeT 
HarpeBaTbCfi nepeA KOHTaKTOM c KOMnneKcoM. 
AnnapaT MO>KeT TaiOKe BKnionaTb BaKyyMHbiM 

HaCOC B )KMAKOCTHOM KOMMyHMKai^MOHHOM nMHMM C 

KOHTeMHepoM ahh onopo>KHeHMH KOHTeMHepa. B 
HeKOTopbix BapnaHTax BonnoLqeHU^ annapaT 
BKnKOMaeT eneKTpoA, npncnoco6neHHbiM Rnn 
nonyneHM* nna3Mbi BOKpyr npeAMeTa, TaKOM 
sneKTpoA M0>KeT 6biTb BHyTpn KOHTePiHepa nnn 
Mo>KeT noMei^aTbca BHe KOHTeMHepa v\ 
npncnoco6neH ah* HanpaBneHna noTOKa 
reHepwpyeMofi nna3Mbi no HanpaBneHMK) k 
npeAMeTy v\ BOKpyr Hero, B npeAnoHTMTenbHOM 
BapnaHTe Bonnoii(eHM^ KOMnneKC HaxoAHTca b 
TBepAOM qba3e, 

flpyroM acneKT A^HHoro M3o6peTeHM^ 
othocmtch k cnoco6y CTepnnw3ai4MH npeAMeTOB 
napaMM nepeKMCM BOAopoAa, 3tot cnoco6 
BKnKonaeT noMemeHMe npeAMeTa b KOHTeMHep m 
KOHTaKTupoBaHMe npeAMeTa c napaMki nepeKMcn 
BOAopoAa, BbtAenaeMbiMM M3 neopraHMHecKoro 



KOMnneKca nepeKucn BOAopoAa npn HarpeBaHHH 
KOMnneKca co cKopocTbK), no KpaftHeft Mepe, 
5 °C/mmh Ana KOHTaKTa c npeAMeTOM v\ ero 
CTepnnn3aqnn, npeAnoMTMTenbHo, cKopocTb 

5 HaraeBaHUH cocTaBnneT, no KpaMHePi Mepe, 
10 °C/mmh, 6onee npeAnoMTHTenbHo, no KpaMHeM 
Mepe, 50°C/mmh m eu\e 6onee npeAnoMTMTenbHo, 
no KpaMHew Mepe, 1000°C/mmh„ KoMnneKc 
npeAnoMTMTenbHo coAep>KMT MeHee 10% BOAbr 
KoMnneKc Mo>KeT HarpeBaTbc^ npeAnoMTMTenbHo 

10 ao TeMnepaTypbi 6onee 86°C, MTo6bi o6nerMMTb 
BbiAeneHMe napoB M3 KOMnneKca. Ta3 M3 
KOHTeMHepa mo>kho oTKaMMBaTb nepeA 
BBeAeHMeM napoB b KOHTeMHep npM AasneHMM 
MeHee (50 Topp) 6,65 Kfla, 6onee 

15 npeAnoMTMTenbHo - MeHee (20 Topp) 2,66 Kfla m 
eu^e 6onee npeAnoMTMTenbHo - Menee (10 Topp) 
1,33 Kfla. Flo >KenaHMfo nna3Ma Mo>KeT 
reHepMpoBaTbCH BOKpyr npeAMeTa nocne 
BBeAeHM?? napa b KOHTeMHep. l1na3Ma Mo>KeT 
reHepMpoBaTbCH MnM BHyTpM MnM cnapy>KM 

20 KOHTeMHepa. flaHHoe M3o6peTeHMe TaiOKe 
Bi<nK)MaeT cnoco6 cTepMnM3ai4MM npeAMeTOB 
napaMM nepeKMCM BOAopoAa, npM kotopom 
Mcnonb3yeMbiM HeopraHMHecKM m KOMnneKC 
nepeKMCM BOAopoAa HBnneTC^ KOMnneKcoM, 
KOTopbiM He pa3naraeTc?i c BbiAeneHMeM 

25 ranoreHOBOAopoAHOM KucnoTbi. 

Eme oamh acneKT A^HHoro M3o6peTeHM^ 
othocmtc^ k cnoco6y cTepMnM3aqMM npeAMeTOB 
nepeKMCbfo BOAopoAa c Mcnonb30BaHMeM 
caM0CTepMnM3yK)LAeMC« orpaHMMeHHOM eMKocTM. 
npM 3TOM cnoco6e npeAMeT noMeiAaeTCfi b 
3aKpbiTbiM o6-beM, C0Aep>KaLAMM HeopraHMHecKM m 
KOMnneKC nepeKMCM BOAopoAa, orpaHMHeHHafi 
eMKocTb repMeTMMecKM 3aKpbiBaeTC5i, m 3Ty 
eMKOCTb ocTaBnaKDT npM TeMnepaType HM>Ke 
70 °C Ha BpeM^i, AocTaTOMHoe &r\5\ BbiAeneHMe 

^5 napa nepeKMCM BOAopoAa M3 KOMnneKca m 
ocyumecTBneHMH cTepMnM3aqMM npeAMeTa* Xot^i 
m Heo6«3aTenbHo, eMKOCTb ocTaBnflKrr cTOHTb 
npM flaBneHMM MeHee aTMOcqbepnoro AasneHM^ 
MnM npM TeMnepaType Bbiuie komh3thom 
TeMnepaTypbi (23°C), TaKMM o6pa30M eMKOCTb 

40 ocTaBn^KDT npM TeMnepaType HM>Ke npMMepno 
40 °c, MoweT ncnonb30BaTbc« nro6oM bma 
eMKocTM, HanpMMep MeiiioK, KOHTeMHep, KaMepa 
MnM KOMHaTa. npeAnoMTMTenbHo KOMnneKC 
nepeKMCM BOAopoAa npeACTaBneH b qbopMe 

45 noponiKa MnM Ta6neTKM„ CTaAMFi repMeTM3au[MM 
MO>KeT BIOlKOMaTb repMeTM3aL|MK) orpaHMMeHHOM 
eMKOCTM ra30HenpoHML\aeMbiM MaTepManoM, 
TaKMM KaKTYVEK™, oSepTKa CSR mhm 6yMara. 

flaHHoe M3o6peTeHMe TaiOKe othocmtch k 
repMeTM3MpyeMOM eMKOCTM, coAep)KaLAeM 

50 cTepMnbHbiM npoAyicr m HeopraHMHecKM m 
KOMnneKC nepeKMCM BOAopoAa, cnoco6HbiM 
BbiAen^Tb nap nepeKMCM BOAopoAa. 

B A^HHoe M3o6peTeHMe BKnioMaeTCfi TaiOKe 
KanMMnMpoqbocqbaTHbiM KOMnneKC nepeKMCM 
BOAopoAa, 

55 Eme oamh acneKT M3o6peTeHM« KacaeTce 
cnoco6a cTepMnM3ai|M m nepeKMCbK) BOAopoAa 

npeAMeTOB, MMeiOU^MX BHeiJJHMM M y3KMM npOCBGT 

B hmx. 3tot cnoco6 BKnionaeT coeAMHeHMe 
cocyAa, coAep>KaiAero HeopraHMHecKM m 
qq nepoKCMAHbiM KOMnneKC c npocBeTOM npeAMeTa, 
noMeineHMe npeAMeTa b KOHTeMHep, npMMeM 
cocyA ocTaeTce coeAMHeHHbiM c npocBeTOM, 
CHM>KeHMe AaBneHMa b KOHTeMHepe m KOHTarr 
npocBeTa npeAMeTa c napaMM nepeKMCM 
BOAopoAa, BbiAeneeMbiMM M3 HeopraHMMecKoro 
KOMnneKca nepeKMCM BOAopoAa npM 
TeMnepaType MeHee 70°C, 
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KpaTKoe onucaHMe pucyHKOB 

OUR/PA 1 n&nneicn cxeiviaTHHecKMM 
H3o6pa>KeHneM annapaia nnn napoBOM 
CTepnnn3ai4MM cornacHO AaHHOMy M3o6peTeHHio. 

01/in/PA 2 nsnneicn cxeMaTMHecKHM 
n3o6pa>KeHneM annapaia grin napoBOM 
CTepnnM3a(4MM comacHo A^HHOMy M3o6peTeHMK), 

KOTOpbIM BKJlHDMaeT afieKTpOfl, KOTOpblH 

npon3BonbHo Mcnonb3yeTCfi aha renepamin 
nna3Mbi, 

OHR/PA 3A mrmeicn cxeiviaTHMecKMM 
h 3o6pa>KeH m eM ycTpoiicTBa, KOTopoe MoweT 
Mcnonb30BaTbCH ana HarpeBaHMfl nepoKcnflHbix 
KOMnneKcoB, 

0HP/PA 3B ABJiHeTca cxewaTMHecKHM 
H3o6pa>KeHneM npeflnoHTMienbHoro KOHTeMHepa 
Ana noMeu^eHMfl MCTOHHMKa nepoKCMfla Rm 
CTepmiH3aL4MM no AaHHOMy H3o6peTeHnia 

Ol/in/PA 4 HBnaeTC^ rpaqbMKOM, 
noKa3biBaK)ii^MM BbifleneHMe napoB nepeKMCM 
BOAopofla M3 HeycTOMMMBoro b BaKyyMe 
HeBoflHoro KOMnnexca nepeKMCM BOAopoAa.. 

OMR/PA 5 mnneicn cxeiviaTHMecKMM 
M3o6pa>KeHneM CMCTeMbi perynnuyM Rasnemn, 
cocTOfnnePi m CKaHM py Komero KanopwvieTpa 
(flCK), ncnonb3yeMoro p,nn onpeAeneHMfl 
BbiAeneHMfl nepeKMCM BOAopoAa nnn cbomctb k 
pa3no>KeHMK) HeopraH mmgckmx nepoKCMAHbix 
KOMnneKCOB no ASHHOMy M3o6peTeHHK) 

OUR/PA 6 flBnaeTCfl rpacfDHKOM, 
noKa3biBaKDLA^M AewcTBue nasnemn Ha 
BbiAeneHMe nepeKMCM BOAopoAa m 
KannPioKcanaTHoro nepoKCMAHoro KOMnneKca. 

OMR/PA 7A HBfifleTCfl cxeMaTMHecKMM 
M3o6pa?KeHneM rocjpMpoBaHHOM Tpy6KH &m 
mw&Kuywi napa nepoKCMfla b KaMepy no AaHHOMy 
M3o6peTeHMKD nepeA MHweKLjMeM napa 
nepOKCMAa. 

O^n/PA 7B nBmeicn cxeMaTMHecKMM 
M3o6pa>KeHMeM roqbpkipoBaHHOM Tpy6KH c 
qbMrypbi 7A, noKasbiBajou^HM HarpeBaeMyMD 
nnocKocTb b KOHTaicre c nepoKCHAHbiM 
KOMnneKcoM bo BpeMfl MH>KeKi4MM„ 

fleTanbHoe onucaHne M3o6peieHM8 

B cTepnnn3aTopax nepewcbK) BOAopoAa, 
KOTopbie ncnonb30Bann b npouunoM, Hen3MeHHo 
npMMGHHnu BOAHbiM pacTBop nepeKMCM BOAopoAa 
b KanecTBe MCTOHHWKa cTepnnM3yioLAero 
Beu^ecTBa b hmx, 3tm cTepnnn3aTopbi o6naAaK)T 
HeAOCTaTKaMM, npMHMHOM KOTopbix cnywuT 
HanwHue BOAbi b cucTeivie. flpn 6onee BbicoKOM 
AaBneHMM, TaKOM KaK aTMocc^epHoe AaBneHHe, 

H36blTOK BOAbl B CMCTeMe MO>KeT npHBOAHTb K 

KOHAGHcai^nn, 3to Tpe6yeT f HTo6bi 
npon3BOA^nacb flononHMTenbHafi cTaAMfl no 

CHH>K©HMK) OTHOCHTenbHOM BnaWHOCTM 

aTMOC(J)epbl B 8MK0CTM, B KOTOpOM npOM3BOAMTCfl 

cTepnnM3ai4^fi, ao npHewneivioro ypoBHH, nepeA 
TeM KaK bboamtch nap nepeKMCM BOAopoAa. 3th 
CTepMJiM3aTOpbi TaioKe MMeroT HeAOCTaTKM, 

npMHHHa KOTOpblX COCTOMT B TOM cjDaKTe, MTO 

BOAa, v\ue\o\±\an 6onee BbicoKoe A^BneHHe 
napoB, ncnapaeTca 6onee 6biCTpo, MeM 
nepeKMCb BOAopoAa m BOAHoro pacTBopa, m 
BOAa, MMeK)Lqa« MeHbiuuM MoneKynapHbiM Bee, 
AncfD^yHAnpyeT 6biCTpee, MeM nepeKMCb 
BOAopoAa, KorAa MeAHi_|MHCKoe ycipoMCTBO mhh 
mto-to noAo6Hoe 3aKTiK)MaeTc« b cTepnnn3aTop, 
nepBOHananbHoe cTepnnn3yioL4ee Beii|ecTBO H3 
ncTOMHMKa nepeKucn BOAopoAa, KOTopoe 
AOCTuraeT ycTpoMCTBa, pa36aBnfleTC8 no 

CpaBHeHMKD C KOHL^eHTpai^MeM B MCTOMHHKe, 

Pa36aBneHHoe CTepmiM3y}OLAee BeiAeciBO 
MoweT 6biTb 6apbepoM a^i^ CTepnnM3yrau4ero 
BeiAecTBa, KOTopoe nocTynaeT no3AHee, 
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oco6eHHo ecnM ycipoMCTBO, noAne?KaiAee 
cTepnnn3at4MM, flBnaeTCR npeAMeTOM, TaKMM KaK 
3HAOGKon, KOTopbivi HMeeT y3Kne npocBeTbi. 
Mcnonb30BaHne KOHt^eHTpn poBaHHoro pacTBopa 
nepeKwcn BOAopoAa b KanecTBe MCTOHHHKa npn 
nonbiTKe npeoAoneTb 3TM HeAocTaTKM «Bn«eTC5=i 
HeyAOBfieTBopMTenbHbiM, TaK KaK TaKMe 
paCTBOpbl HBnj^lOTCR onacHbiMH. 

B A^HHOM M306peTeHMH HeAOCTaTKM 

CTepnnn3aTopoB Ha ocnose nepeKMCH BOAopoAa 
npeAwecTByioLAero ypoBH^ TexHHKM 
npeoAoneBaioTCR nyTeM wcnorib30BaHkm no 
cyu^ecTBy HeBOAHoro (T.e„ no cyujecTBy 
6e3BOAHoro) MCTOMHMKa nepeKMCH BOAopoAa, 
KOTopbiw BbiAen^eT no cymecTBy 6e3BOAHbie 
napw nepeKMCM BOAopoAa, B npeAnoMTMTe/ibHotvi 
BapnaHTe BonnoLAeHM^ no cyLqecTBy 6e3BOAHbiM 
nap nepeKMCM BOAopoAa npoAyqMpyeTCSi 
HenocpeACTBeHHO M3 no cyu^ecTBy HeBOAHoro 
KOMnneKca nepeKMCM BOAopoAa. Oah3KO no 
cymecTBy 6e3BOAHbiM nap nepeKMCM BOAopoAa 
MO>KeT TaioKe reHepMpoBaTbCFi M3 BOAHoro 
KOMnneKca, KOTopbiM o6pa6aTbiBaeTCfi npM 
BbinapMBaHMM c qenbKo yAaneHM^ BOAbi TaKMM 
cnoco6ow, KaK BaKyyM- TaK, ecnM ncnonbsyeTca 
BOAHbiM KOMnneKC nepeKMCM BOAopoAa, BOAHbiM 
KOMnneKc M0>KeT npeBpamaTbCfi b no cymecTBy 
HeBOAHbiM KOMnneKc nepeKMCM BOAopoAa bo 
BpeM« npoBeAeHMH npoqecca AaHHoro 
M3o6peTeHM5i, llpeAnoHTMTeribHO, no cymecTBy 
6e3BOAHbie KOMnneKCbi nepeKMCM BOAopoAa 
coAep>KaT MeHee npMMepno 20% BOAbi, 6onee 
npeAnoMTMTenbHo - He 6onee npMMepHo 10% 
BOAbi, eiije 6onee npeAnoHTHTenbHo - He 6onee 
npMMepno 5% boaw m Han6onee 
npeAnoHTMTeribHo - He 6onee npMMepno 2% 
boaw, 

KaK bmaho M3 npeAnoMTMTeribHoro 
npoi4eHTHoro coAepwaHMH boah, b no cyi^ecTBy 
HeBOAHbix KOMnneKcax nepeKMCM BOAopoAa, 
Mcnorib30BaHHbix b a^hhom M306peTeHMM, KaK 
npeACTaBneHo Bbiiue, nan6onee 

npeAnoMTMTeribHbiM KOMnneKc nepeKMCM 
BOAopoAa m nap nepeKMCM BOAopoAa, 
npoAyiwyeMbiM M3 Hero, no cyiAecTBy 
6e3BOAHbL TeM He MeHee, KaK TaioKe bmaho M3 

3TMX q^Mryp, HeKOTOpoe KOnMHeCTBO BOAbl MO>KeT 

npMcyTCTBOBaTb b 3tom CMCTeMe, HeKOTopoe 
KonMHecTBO stom BOAbi Mo>KeT nonyHaTbCfi OT 
pa3no>KeHMFi nepeKMCM BOAopoAa c 
o6pa30BaHMeM BOAbi m KMcnopoAa b KanecTBe 

no60HHblX npOAyKTOB, M MO>KeT npOMCXOAMTb 
HeKOTOpoe CBfl3blBaHMe 3TOM BOAbl BOAOpOAHOM 
CBH3bK> C 3TMM KOMHneKCOM., 

Bo3AeMCTBMe BOAbi M3Mep?inocb b cepMM 
TecTOB c noMombK) GTepMnM3ai4M0HH0M Kawepbi c 

nOAASP>KMBaeMOM pa3HMMHOM OTHOCMTeJlbHOM 

Bna>KHOCTbio. YcnoBMfi wcnbuaHMfl 6binM tbkmmm, 
KaKMe onMcanbi b npMMepe 1, HM>Ke, co cnopaMM, 
coAep>KaiHMMMc« Ha nnacTMHKax M3 
HepwaBeioineM cTanM (HC) b npocBeTax b 
Hep>KaBeiou4eM CTanM 3 mm x 50 cm. KaK 
noKa3aHO b Ta6nML^e 2, b ycnoBM^x McnbiTaHM^ 
5%-Han OTHOCMieribHa« Bna>KHocTb He snmer Ha 
sqbqbeKTMBHocTb, ho 10%-Haa OTHOCMTeribHafi 

BJia>KHOCTb CHMMOeT CKOpOCTb CTepMnM3aU[MM. 

3tot npMMep noKa3biBaeT, hto He6onbiuoe 
KonMMecTBo BnarM AonycTMMo b CMCTeMe c 
nepeKMCbK) BOflopoAa, reHepMpyeMOM M3 
HesoAHoro nepoKCMAHoro KOMnneKca, m 
npMcyTCTBMe boaw b CMCTeMe Mo>KeT 6biTb 
npeoAoneHo nyTeM yBenMHeHM^ BpeMeHM 

3KCn03ML\MM, 

riepBMMHblM KpMTepMeM A^l^ KOMn03Ml4MM 

MCTOMHMKa nepeKMCM BOAopoAa nsnneicn 
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oTHoiueHkie Me>K,qy ero cTa6kinbH0CTbio w 
cKopodbK) BbinapuBaHMfi nepeKMCM BOAopoAa 
KaK qbyHKqMeM TeMnepaTypbi m AaBneHMR B 
3aBHGHMocTH ot napaMeTpoB npoqecca 
CTepwriM3ai|HM, HanpnMep .qaBneHHfl, 
TeMnepaTypbi m t.a-, Mo>KeT 6biTb 
npe,qnoHTHTenbHa 6onee BbicoKaa mhm 6onee 
HH3Kayi CKopodb BbinapHBaHM^ nepoKCMfla m 
HarpeBaHMe ncTOMHMKa nepoKCMfla Mo>KeT 6biTb 
jim6o Heo6xoflHMo, xim6o HeHywHo. 
Heo6xoflWMOCTb HarpeBaHMfl nepoKCMAHoro 
KOMnneKca 3aBMCMT ot AaBneHMa n apa 
KOMnneKca, HeKOTopbie nepoKcwflHbie 
KOMnneKCbi o6nap k a\oi aoct8tohho BbicoKMM 
AaBneHweM napoB, TaKMM, hto 3HaHMTenbHoe 
KonunecTBa napa nepeKMCM BOflopofla Mo>KeT 
BbiflermTbCH 6e3 HarpeBaHMe KOMnneKca. B 
ochobhom HarpeBaHMe KOMnneKca yBenHHMBaeT 
AaBneHMe napa nepetatcw BOAopoAa m ycKopaeT 
BbifleneHMe nepoKcufla H3 KOMnneKca, 

MTo6bi o6ecneHHTb wenaeMyio BbicoKyio 
CKopocTb McnapeHUH mctohhmk AonweH 
npeAnomnTenbHO HMeTb 6onbiuyK) nnoiijaflb 

nOBepXHOCTM , TaK, MCTOHHMK M0>K6T 6blTb TOHKO 
H3MenbMeHHblM nOpOLUKOM nnn noKpbiTMeM Ha 
Marepnane, KOTopbiM MMeeT 6onbLuyto nnoujaAb 
noBepxHocTM, KoHenno, 6e3onacHocTb, 
AocTynHocTb n croMMocTb MaTepMana TaioKe 

9\BnfttOTC9\ Ba>KHblMH KpMTepMflMM. OqeHMBaxiM 
BbiAeneHne nepeKMCM BOAopoAa M3 KOMnneKcoB 
nepeKMCM BOAopoAa c MoneBMHOM, 
nonnBHHnnnnpponnAOHOM, HeM7ioHOM-6, 
mnqHHOBbiM aHrnAPHAOM n 

1,3-AHMeTnnivioMeBMHoPi. KoMnneKCbt nepeKMCM 
BOAopoAa c MoneBMHoPi, 

nonHBMHunnupponnAOHOM, HePinoHOM-6 m 

mUL^HHOBblM aHrHAPMAOM HBnflKDTCH TBepAblMH 

BeLAecTBaMM, KoMnneKc 1 ,3-AMMeTnnMOHeBMHbi 
n nepoKCMAa fmnaeTCH >KMAKQCTbio. KoMnneKc 
rriML4HHaHrMAPMAa m nepeKMCM BOAopoAa 
HBnHeTca MeHee cTa6nnbHbiM KOMnneKCOM npn 
noHHweHHOM AaBneHHii, h@m npyme 
oqeHMBaeMbie KOMnneKCbi, n b ycnoBMax 
BaKyyivia 6onbL±iaa nacTb nepeKMCM BOAopoAa 
Mo>KeT BbiAenflTbca M3 KOMnneKca 6e3 
Heo6xoAHMOCTM AononHUiTenbHoro HarpesaHMa 

KoMnneKc MoneBMHbi u nepeKMCM BOAopoAa 
mo>kho npMo6pecTM b Ta6neTHposaHHOM qbopMe 
y Fluka Chemical Corp., Ronkonkoma, NY n b 
nopowi<oo6pa3HOM qbopMe y Aldrich Chemical 
Co, , Milwaukee, Wl. 3tot KoMnneKc TaioKe 
H3BecTeH KaK MoneBMHbi nepoKCMA, KOMnneKC 
nepeKMCM BOAopoAa m MoneBMHbi, 
nepoKCMA-MoneBMHa, npoAyKT coeAMHeHMfl 
nepoKCMAa m MoneBMHbi, npOAyKT coeAMHeHMa 
MoneBMHbi m nepoKCMAa, nepKap6aMMA, 
Kap6aMMAa neprMApaT m Kap6aMMAa nepoKCMA* 

KaK OH MCnOHb30BaH 3AeCb, TepMMH "MOHeBMHbl 

nepoKCMA" oxsaTbiBaeT Bee M3 npeAbiAymMX 

TepMMHOB, 

nonMBMHMnnMpponMAOH-nepeKMCHOBOAOpoAH 
biM KOMnneKC (nBn~H 2 0 2 ) M0>KeT 6biTb nonyneH 
c noivioiAbK) MeTOfla, pacKpbiToro b 
Me>KAyHapoAHOM naieHTHOM ny6nMKai4MM N WO 
92/17158. l/lriM >Ke KOMnneKCbi c riBfl, c 

HeMnOHOM-6, C 1,3-AMMeTMnMOMeBMHOM M c 

rnML^MHaHrMApMAOM, a TaioKe c ApyrMMM 
OpraHMHeCKMMM M HeopraHMHecKMMM 

coeAMHeHMf?MM MoryT 6biTb nonyneHbi no 
MeTOAy, onMCbiBaeMOMy fleTanbHO HM>Ke~ 

fl0CTM>KeHMe COOTBeTCTByK3U4MX CKOpOCTeM 

o6pa30BaHMH napa 6e3BOAHoro nepoKCMAa M3 
MCTOMHMKa MoweT o6nernaTbc« c noMoii|bK) 
noBbiiueHHbix TeivinepaTyp m/mhm noHM>KeHHoro 
AaBneHM^. TaKMM o6pa30M, narpeBaienb An« 
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nepoKCMAHoro mctohhmk9 m/mhm BaKyyMHbiM 

HaCOC AHfl OTKaMMBaHMfl M3 CTepMXlM3aqMOHHOM 

KaMepb! npeAnoMTMTenbHo HBn«K)TCfl MacT^MM 
cTepMnM3aTopa. FlpeAnomMTenbHo, mctomhmk 
noKpbiBaeTCH cnoeM rasonpoHMLjaeivjoro 
MaTepMana, TaKoro KaK TYVEK™, HeTKaHbiM 
nonM 3TMneHOBbiM MaTepMan, HeTKaHbiM 
nonMnponMneHOBbiM, tqkow KaK 

SPUNGUARD ™, mhm noAo6HbiM MaTepMan, 
KOTopbiM nponycKaeT napbi nepoKCMAa, ho He 
nponycKaeT o6pa3yK3iAMM nepoKCMAHbiM 
KOMnneKC MaTepMan, B KanecTBe noKpbiTMa 
TaioKe Mor 6bi Mcnonb30BaTbc« 
nepc{DopMpoBaHHb!M anKDMMHMM MnM ApyroM 
noAXOA^LMMM nepcf)opMpOBaHHbiM MaTepMan. 

Ha cjwrype 3A noKa3aHo ycTpoMCTBo 80, 
KOTOpoe MoweT Mcnonb30BaTbca Ansi M3MepeHMfl 
BbiAeneHMn nepoKCMAa M3 KOMnneKcoB nepeKMCM 
BOAopoAa b ycnoBMRX pa3Hbix TewnepaTyp. B 

3TOM yCTpOMCTBe anKJMMHMeBblM nOTOK 90 

noKpbiT ra3onpoHMi4aeMbiM cnoeM 92, TaKMM KaK 
cnoM TYVEK™ MeAMi4MHCKOM MapKM, JIotok 90 
noMeu^eH naBepxy HarpeBaiotAero noTKa 94, 
KOTopbiM noMeiAaeTCH b nMpeKCHOM noTKe 96. 
TepwonapHbiM TepMOMeTp 98 noMeiAaeTca 
cHapy>KM noTKa 90, npMMepno b 1 caHTMMeTpe ot 
ero Ana. 

llpeAnoHTMTenbHbiM KOHTeMHep 99 Rnn 
noMeiAeHMJR MCTOHHMKa nepoKCMAa noKa3aH Ha 
c|3Mrype 3B, KoHTeMHep 99 coctomt M3 
MeTannMHecKOM nnacTMHbi 100, HanpMMep 
anfOMMHMeBOM nnacTMHbi c npoM3BonbHbiM 
npMcoeAMHeHHbiM HarpeBaTeneM, 
Mcnonb3yeMbiM a^h HarpeBaHMa TBepAoro 
nepoKCMAHoro KOMnneKca. HHAMKaTop 
TeMnepaTypbi 101, TaKOM KaK TepMOMeTp, MO)KeT 
noMeinaTbca Ha nnacTMHe 100 a^* KOHTponyi 
TeMnepaTypbi, nepoKCMAHbiM KOMnneKC 
noMeLnaeTc?) nenocpeACTBeHHo Ha nnacTMHe 
100. MnM we, HTo6bi o6ecneMMTb paBHOMepHoe 
HarpeBaHMe Bcero nepoKCMAHoro KOMnneKca, 
nepoKCMAHbiM KOMnneKC Momei noMemaTbcyi 
Me>KAy oahmm MnM 6onee anioMMHMeBbiMM 
3KpaHaMM 102, 104, noMeiAeHHbiMM cBepxy 
nnacTMHbi 100, AniOMMHMeBbie 3KpaHbi 102, 104 
o6ecneHMBaiOT 6onbLuyio nnoLqaAb nosepxHocTM 
m paBHOMepHoe HarpeBaHMe KOMnneKca, KorAa 
Hy>KHO Mcnonb30BaTb 6onbuuMe KonMnecTBa 
nepoKCMAHoro KOMnneKca. nepoKCMAHbiM 
KOMnneKC MnM 3KpaH MnM sKpanbi 102, 104 3aTeM 
noKpbiBaioT cnoeM ra3onpoHMU,aeMoro 
MaTepMana 106, TaKMM KaK cnoM MaTepMana 
MeAML4MHCKOM MapKM TYYEK™ MnM 
SPUNGUARD™, TaK hto nepeKMCb BOAopoAa, 
BbiAen^eMafi KOMnneKCOM, npoxoAMT Mepe3 
noKpbiTMe 106 nepeA RwtfxpyMQVi b ocTanbuyio 
MacTb KaMepbr FlepclDopMpoBaHHaa 
anioMMHMeBa^ nnacTMHKa no wenaHMio 
noMeLAaeTca CBepxy cno« TYVEK ™ MnM 
SPUNGUARD™ 106 Ana o6ecneneHM* 
AaBneHM^ flnf? yAep>KMBaHMfi KOMnneKca b 
KOHTaKTe c HarpeBaeMOM nnacTMHOM 100 m a^h 
o6ecneHeHMfi paBHOMepnoro HarpeBaHMfl 
nepoKCMAHoro KOMnneKca. 

OnMcaHHoe Bbime ycTpoMCTBo o6ecneMMBaeT 
paBHOMepHoe nporpesaHMe KOMnneKca, hto AaeT 
b pe3ynbTaTe noBbiiueHHoe KonMHecTBo napa 
nepeKMCM BOAopoAa, BbiAenatoLAeroca M3 
nepoKCMAHoro KOMnneKca. 

Ha qbMrype 1 cxeMaTMHecKM M3o6pa>KeH 
annapaT Aannoro M3o6peTeHM?i Ana 
CTepMnM3aqMM napaMM nepeKMCM BOflopoAa, 
KaMepa 10 BMeunaeT npeAMeT 12, KOTopbiM 

Hy>KHO npOCTepMnM30BaTb, M KOTOpbIM a^h 
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y,qo6cTBa nowieineH Ha nonKy 14. flBepb 16 
o6ecneHMBaeT flocTyn bo BHyTpeHHioio HacTb 
KaMepbi 10. HeBOAHbiM mctohhmk nepeKMCM 
BOflopofla 18 noMeiAaeTca Ha npon3BonbHbiM 
HarpeBaTenb 20, KOTopbiM HaorpaMBaeTca 
perynflTopoM TeivinepaTypbi 22. KoHLjeHTpaLjMfl 

nepOKCMfla MO>KeT KOHTponMpOBaTbCfl c 

noMoinbK) npon3BonbHoro fleieKTopa 24. Ecnn 
>KenaTejibHO, M3 Kaiviepbi 1 0 mowho npon3BOflMTb 
OTKaMMBaHMe, Mcnonb3y?i Hacoc 26, OAHaKO 
cTepnnn3ai4M?i MoweT BbinonHHTbCB npM 

aTMOCCf)epHOM flaBfieHMM, 

KoHteMHep, b KOTopoM noMeinawTCH 
npeflMeTbi, noAnewai^Me ciepwnmauyivi, MoweT 
6biTb o6b!HHOM CTepnnn3ai4HOHHOM KaMepoM, M3 

KOTOpOM npOMSBOflHTCfl OTKaHMBaHMe, HfiH OH 
MO>KeT 6blTb KOHTeHHepOM (HJIM KOMHaTOM) c 

aTMocc{)epHbiM flaBneHMeM. 

BpeMH, Heo6xoAHMoe arm ciepvmmauyivi 
npe^MeTOB, 3aBwcwT ot npupoflbi, nucna w 
ynaKOBKM npeAMeTOB m mx pa3ivieLqeHMH b 
KaMepe. KaK anbTepnaTMBa, MO)KeT 6biTb 
Heo6xoAHMO npocTepnnn30BaTb caMy Kaiviepy 

(MflM BHyTpeHHee npOCTpaHCTBO KOMHaTbl). B 

riK)6oM cnynae onTMMaribHoe BpeMfl 
CTepMnM3ai4MM mo>k©t 6biTb onpefleneHo 
aivinnpuMecKM. 

IlpMMeHeHMe nynbcaqMM Ra&nenm A^a 
ysenmemn npoHMKHOBeHMH m aHTMMMKpo6Horo 
AeMCTBM* cTepn.nn3yK)L^nx ra3os, KOTopoe 
M3BecTHo B o6nacTM CTepMnM3ai4MM, TaioKe 
Mo>KeT npMMeHfiTbCH npn npoqecce c HeBOAHOM 
nepeKMCbHD BOAopoAa. KaK onucaHo 6onee 
AeTanbHo 3Aecb HM>Ke, a^b AononHMTenbHoro 
nOBbllJJeHMfl aKTHBHOCTH M0W6T TaK>Ke 
Mcnonb30BaTbc^ nna3Ma. 

B 3aKJiraHeHMe npoqecca CTepMnM3aqMM 
M36biTOK nepeKMCM BOAopoAa MoweT 6biTb 
yAaneH M3 ycTpotfcTB, KOTOpbie MMeioT cpoactbo 
k nepoKcuAy nyTeM 3aMeHbi B03Ayxa t 
KOHTaKTnpyK)ii|ero c stmmm ycTpoPicTBaMM, 3to 
mo>k6T 6biTb ocyLqecTBneHO nyTeM npoAyBKH 
Tennoro B03Ayxa naA ycipoMCTBaMM b TeneHMe 
npoAon>KMTenbHoro BpeMeHM nnn nyTeM 
oTKaHMBaHua KaMepbi 

ripeAMeTbi, KOTopbie npeABapnTenbHO 6binn 
npocTepnnM30BaHbi B03AeMCTBMeM napoB 
nepeKMCM BOflopoAa, mo>kho TaioKe noABepraTb 
B03AeMCTBMK> nna3Mbi p,nn yAaneHMa oct3Tomhom 
nepeKMCM BOAopoAa, KOTopaa Mo>KeT 
coxpaHHTbCH Ha npeAMeiax. TaK KaK nepeKMCb 
BOAopoAa pa3naraeTCfl Ha HeTOKCMHHbie 
npoAyKTbi bo BpeMfl o6pa6oTKM nna3MOM, 
npocTepMnM3CBaHHbie npeAMeTbi MoryT 
Mcnonb30BaTbCH 6e3 Heo6xoAM moctm n*o6bix 
AononHMTenbHbix CTaAMM. 

Mo>KeT 6biTb >KenaTenbHO M3onMpoBaTb 
mctohhmk nepoKCMAa ot CTepMnM3aTOpa nocne 
Toro, KaK napbi nepoKCMAa BbiAenMnMCb, HTo6bi 
M36e>KaTb pea6cop6qMM napoB MnM, KorAa 
Mcnonb3yeTC« nna3Ma, Rnn MCKntoHeHi/m 

3KCn03ML|MM MCTOHHMKa C nna3M0M. l/taonflLJMfl 

TaioKe enaronpM^THa, KorAa Mcnonb3yeMbiM 
KOMnneKc HecTa6M/ieH b BaKyyivie. kteormqMfl 
M0>KeT BbinonHfiTbCfl c Mcnonb30BaHMeM 
KnanaHOB mjim ApyrMX M3onMpyKDU4MX ycTpoMCTB, 

XOpOUJO M3BeCTHblX B 3TOM 06naCTM TeXHMKM. 

Ha cjDMrype 2 cxewaTMMecKM M3o6pa>KeHa 
cMCTeMa A^HHoro M3o6peTeHM« a^^ 
CTepMnMsai^MM nna3MOM nepeKMCM BOAopoAa. 
CTepMTiMsaqM^ MoweT A^CTMraTbc^ c 
npMMeneHMeM nna3Mbi MnM 6e3 3Toro. f1na3Ma 
Mo>KeT npMMeH^TbCfj fln« noBbitueHMfl 
cnopoi4MAHOM aKTMBHOCTM napoB nepoKCMAa 
M/MnM flnfl yAaneHM^ KaKoro-nM6o ocTaTOMHoro 
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KonMMecTBa nepeKMCM BOflopoAa, 

coxpaHflK)U4erocfl Ha npocTepMnM30BaHHbix 
npeAMeTax. 

CTepMnM3aqM?i nposoAMTcy? b KaMepe 30, 
KOTopaa MMeeT ABepb unM OTBepcTMe 32, Mepe3 
KOTopbie MoryT BBOAMTbca npeAMeTbi, 
noAne>Kau4ne CTepMnM3aqMM. KaMepa 30 MMeeT 
BbixoAHoe OTBepcTMe 34 f\r\9\ BaKyyMHoro Hacoca 

36, Hepe3 KOTOpoe npOM3BOAMTCR OTKaHMBaHMe 

M3 KaMepbL BbixoAHoe OTBepcTMe 34 MMeeT 
KnanaH 38 &m M3onai4MM KaMepbi ot BaKyyMHoro 
Hacoca 36. KaMepa 30 TaioKe MMeeT BXOflHoe 
OTBepcTMe 40, coeAMHeHHoe c OTropo?KeHHOM 
eMKocTbfo 42, KOTopayi co£ep>KMT KOMnneKc 
nepeKMCM BOAopoAa. BxoAHoe OTBepcTMe MMeeT 
KnanaH 44, KOTopbiM no3BonneT M3onMpoBaTb 
eMKocTb 42 ot KaMepbi. CMCTeMa CTepMnM3ai_|MM 
Taione MMeeT BxoAHoe OTBepcTMe 41, KOTopoe 
coeAMH5=ieT eMKOCTb 42 m BaKyyMHbtM Hacoc 36, 
KOTopbiM MMeeT KnanaH 43. 3Ta CMCTeMa AaeT 

B03MO>KHOCTb OAHOBpeMeHHOrO OTKaMMBaHMfl KaK 
M3 eMKOCTM 42, T3K M M3 KaMepbi 30 MnM 
He3aBMCMMOrO OTKaHMBaHMe M3 eMKOCTM 42 MJIM 

KaMepbi 30. OTKaHMBaHMe perynMpyeTca c 

nOMOli^blO OTKpblBaHMfl M 33KpblBaHMfl KnanaHOB 

38, 44 m 43. KaK 6yAeT ecHo cnei^ManMCTy, b 
3Tom CMCTeMe mokho 6bmo 6bl Mcnonb30BaTb 
ABa Hacoca, no oflHOMy t\m Ka>KflOM KaMepbi 

EMKOCTb 42 COAep>KMT npOM3BOnbHblM 

HarpesaTenb 49, coe ah h e h h bi m c perynHTopoM 
TeMnepaTypbi 46 Ane peryneqMM TeMnepaTypbi 
KOMnneKca nepeKMCM BOAopoAa. KoHqeHTpaqM^ 
KOMnneKca nepeKMCM BOAopoAa b napoo6pa3HOM 

COCTO^HMM MO>KeT KOHTpOJIMpOBaTbCH C 

noMOLAbto npoM3BonbHoro A^TeKTopa nepoKCMAa 
48. BHyTpM KaMepbi MMeeTCfi paAMonacTOTHbiM 
(PM) aneKrpoA 50, KOTopbiM npwcoeAMHeH k 

COOTBeTCTByKDU4eM CeTM 52 M PM MCTOMHMKy 

SHeprMM 54. 06biHHOM qbopMOM a^^ sneidpoAa 
nsrmeicn nepqbopMposaHHbiM u[wnMHAP, 

OKpy>KaiOLI4MM 06pa3L(bl M OTKpblTbIM c o6omx 

KOHqoB. 06biMHa?i onepaLjMH AaHHoro npoqecca 
coctomt b cneAyMDiijeM: 

1. npeAMeTbi 56, noAne>KaiHMe 
CTepnnM3aL|MM, noMeiiiaioT b KaMepy 30 

2. KaMepa 30 MoweT HaxoflMTbca npM 
aTMocqbepHOM A^BneHMM MnM >Ke MO>KeT 6biTb 
oTKanaHa a^ o6nerHeHM?i npoHMKHOBeHMH 
nepeKMCM BOAopoAa, OTKaHMBaHMe BbinonHHeTc« 
c noMoo^bio oTKpbiBaHM^ KnanaHa 38 m 
BKnioHeHMfi BaKyyMHoro Hacoca 36. MnM we KaK 
KaMepa 30, TaK m eMKOCTb 42 mo>kho oTKaHMBaTb 
c noMoiAbio oTKpbiBaHM^ KnanaHOB 38 m 44 M/MnM 
43. 

3. KnanaHbi 38 m 43 3aKpbiBaioTca ati« 
M3on«i4MM BaKyyMHoro Hacoca 36 ot KaMepbi 30 m 
eMKOCTM 42, a KnanaH 44 OTKpbiBaeTcsr flapbi 
nepeKMCM BOAopoAa nocTynaioT b KaMepy 30 m 3 

MCTOHHMKa nepeKMCM BOAOpOAa, KOTOpbIM MO>KeT 

HarpeBaTbcn f\n?\ o6nerneHM« BbiA©neHMH napoB 
nepeKMCM BOAopoAa. Flo wenaHMio MoryT TaioKe 
Ao6aBn$iTbCfi B03Ayx MnM MHepTHbiM ra3 

4. npeAMeTbi 56, noAnewau^Me 
CTepnnM3ai^MM, o6pa6aTbiBaK>T MnM napaMM 
nepoKCMAa ao nonHOM cTepMnM3ai4MM, MnM 
npeABapMTenbHo o6pa6aTbiBaioT napaMM 
nepoKCMAa b KaMepe 30 ao Toro, KaK 
reHepMpyeTcs nna3Ma c AocTaTOHHOM sneprMeM 
Ane CTepMnM3aqMM. EcnM Heo6xoAMMo, KaMepa 
30 MoweT 6biTb oTKaneHa b 3To BpeMH Ane 
o6nerneHMfi nonyneHM^ nna3Mbi. 
npOAon>KMTenbHocTb nepMOAa npeAnna3MeHHOM 

BblAep>KKM 33BMCMT OT TMna MCnonb30BaHHOM 

ynaKOBKM, npMpoAbi m HMcna npeAMeTOB, 
noAnewaLAMX CTepMnM3ai4MM, m pacnonoweHMH 
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npeflMeTOB b KaMepe, OmnManbHoe BpeMFi 
onpeAenaeTG^ SMnnpuqecKn, 

5. flpeAMeTbi 56 noABepraiOTCH B03fleMCTBHio 
nna3Mbi c noMom,bio noppefteHm aneprMM ot 
MCTOWHMKa PM SHepraM 54 k PM sneicrpoAy 50. 
PM sHeprnfl, npwivieHHeiviaa flnn reHepaLjMM 
nna3Mbi, Mo>KeT 6biTb nynbCMpywu^eM nnn 
HenpepbiBHOM, flpeAMeTbi 56 ooraioTCfl nop, 
B03AeMCTBMeM nna3Mbi Ha cpoK a^h npoBeAeHMH 
nonHOM cTepnnn3ai4MM n/nnn a^^ yRanenwa 

OCTaTOMHOM nepeKMCM BOflOpOfla, flpM HeKOTOpblX 

ocymecTBneHUflx npMMeH^eTca 5-30 MMHyTHoe 
B03AeMCTBne nna3Mbi. OAHaKO onTMManbHoe 
Bpeivw Mo>KeT 6biTb onpefleneHo 3MnnpnMecKM. 

KorAa b AaHHOM onucaHnn m qbopMyne 
M3o6peTeHHH Mcnonb3yeTCH TepMMH "nnasMa", 
noflpa3yMeBaeTC5i, hto oh BKnionaeT 
o6o3HaneHne nioooro KOJiuMecTBa ra3a v\nv\ napa, 
KOTopbiM coAepwm aneicrpoHbi, MOHbi, 
CBo6oAHbie paA^Karibi, AHCcou,MMpoBaHHbie 
n/nnn B036y>KAeHHbie aTOMbi v\m MoneKynbi, 
npoAyqnpyeMbie b pe3ynbTaTe npMnoweHHoro 
sneKTpMHecKoro nona, BKmonafl nio6oe 
conyTCTByiomee o6nyneHMe, KOTopoe Momo 6bi 
6biTb nonyneno. HanaraeMoe none MoweT 
oxBaTbiBaTb LunpoKyKD nonocy nacTOT; OAHaKO 
o6biHHO Hcnoxib3yK)TCfl paAHonacTOTb) MnM 

MMKpOBOHHbl, 

CMCTeMa noAann HeBOAHOM nepeKMCM 
BOAopoAa, pacKpbua^ s AaHHOM mo6pejem\A, 
Mo>KeT TaiOKe npMMenaTbCH c nna3MaMM, 
reHepupyeMbiMH no MeTOAy, pacKpbiTOMy b 
paHee ynoMflnyTOM naTeHTe CLUA N 4643876. 
Hum we 0Ha MOweT npMMeHflTbca c nna3MaMM, 
onucaHHbiMH b naieHTe CLUA N 5115166 wnn 
5087418, B KOTopwx npeAMeTbi, noAnewaiUMe 
cTepunnsai^MM, noMemaic-TCfl b KaMepy, KOTopaa 
oTAen^eTCfq ot ncTOHHMKa nna3Mbi. 

YcTpoMCTBo, onncaHHoe Bbiiue, p,aei oco6bie 
npenMymecTBa, KorAa Mcnonb3yioTCfl 
nepoKCMAHbie KOMnneKCbi, HecTa6nnbHbie b 
ycnoBM^x BaKyyMa. CymecTByeT, no KpaMHePi 
Mepe, ABa B03MO>KHbix MeTOAa, Kojopwe MoryT 
wcnonb30BaTbCfl Ana cHMweHMH ao Munnwyivia 
noTepn nepeKMcn BOAopoAa bo BpeMa ct3amm 
BaKyyMkipoBaHMfi. Bo-nepBbix, He6onbiuafl 
KaMepa MoweT 6biTb BaicyyivikipoBaHa 
He3aBHCHMO. Bo-BTopbix, ecxiM Hcnonb3yeTc?i 
AocTaTOHHO He6onbiuaH Kaiviepa, coBceM HeT 
HeoSxoAHMOCTH OTKaMMBaTb He6onbQjyio Kaiviepy. 

Oahmm M3 TaKMX HecTa6nnbHbix HeBOAHblX 
nepoKCMAHbix KOwnneKcoB flBnneTCfl 
rnnL^M HaHrnApnA-nepoKCMA- 3to coeAHHeHne 
BbiAenaeT napbi nepeKMCM BOAopoAa npn 
noweii^eHMM b ycnoBua BaKyyMa. <t>Mrypa 4 
nBrmeicn rpaqbMKOM, MnnrocrpMpyKOLUMM 
BbiAeneHne napoB nepeKMCM BOAopoAa M3 
mni^MHaHrMApnAnepoKCMAHoro KOMnneKca b 
ycnoBWHX BaKyyMa. llpoLjeAypa, Mcnonb3yeMa$i 
Ana BbiAeneHMH nepeKMCM BOAopoAa m 
rnnL|MHaHrnAPMAHoro KOMnneKca, coctomt b 
cneAyHDLAeM: (1) ocHOBHyKD KaMepy 30 
oTKaMMBann npn 3aKpbiTbix KnanaHax 43 m 44. 
(2) Kaiviepy 42, coAepwamyio KOMnneKC nepeKMCM 
BOAopoAa, oTKaHMBann npn 3aKpbiTbix KnanaHax 
38 m 44 m oTKpbuoM KnanaHe 43. (3) KnanaH 43 
3aKpbiBann m KnanaH 44 oTKpbiBanw m Aasann 
napaM nepeKMCM BOAopoAa 3anonHMTb KaMepy 
30. 

KaK npoAeMOHCTpupoBaHo c noMounbio 
rpacf)HKa ( napbi nepeKMCM BOAopoAa BbiAenaioTCfl 
M3 KOMnneKca no Mepe Toro, KaK AaBneHMe 
cHMwae-rca Aa>Ke 6e3 AononHMTenbHoro 
HarpeBaHM^, KaK noKa3aHo Ha 4)Mrype 4, 
BbiAeneHMe napoB nepoKCMAa 3HaHMTenbno 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



noBbitiiaeTCFi npn HarpesaHMM KOMnneKca ao 
6onee BbicoKOM TeMnepaiypbi. TaKMM o6pa30M, 
Aa>Ke HecTa6MnbHbie nepoKCMAHbie KOMnneKCbi 
npMMeHMMbi npM MeTOAe CTepMnM3aqMM AaHHoro 

M306peTeHM«. 

flaHHoe M3o6peieHMe AaeT, no KpaMHeM 
Mepe, neTbipe npeMMyiAecTBa naA 6onee 
paHHMMM CMCTeMaMM cTepMnMsai^MM nepeKMCbio 
BOAopoAa: 

1. HosBonneT o6oMTMCb 6e3 Mcnonb30BaHM5R 
KOHqeHTpMpoBaHHbix noTeHqManbHO onacHbix 
paciBopoB nepeKMCM BOAopoAa.. 

2. YcTpaH^eTC^ Heo6xoAMMOCTb 
npeABapMTenbHo cHMwaTb oTHocMTenbHyfo 
Bna>KHocTb MecT, noAne>KaiAMX cTepMnM3aqMM, c 
L(enbK) npeAOTBpaiAeHM^ KOHAeHcaLiMM., 

3. BoAa no cyLAecTBy ycTpaHfleTca M3 
cMCTeMbi, T3K hto cyL^ecTByeT cna6a?i 
KOHKypeHL\M« Me>KAy boaom m nepeKMCbK) 
BOAopoAa no nwdpdpy3VM b AnMHHbie y3KMe 
npocBeTbi. 

4. MacTo MO>KeT 6biTb MCKnioneHa 
Heo6xoAMMOCTb coeAMHeHM^ co cnei^ManbHbiMM 
cocyAaMM p,nn AOCTaBKM CTepMnM3yK)U4Mx ra3os b 
AnMHHbie y3KMe npocBeTbi 

TO, HTO CTepMnM3ai4M« MO>KeT npOM3BOAMTbC51 

c Mcnonb30BaHMeM napoB nepeKMCM BOAopoAa 
npM 3HaHMTenbHOM oTcyTCTBMM BnarM - FiBnaeTCH 

OAHMM M3 HeO>KMAaHHblX OTKpblTMM A3HHOrO 

M3o6peTeHM«. npeAiuecTByioLJ^MM onbiT b a^hhom 
o6nacTM noKa3biBaeT, hto npMcyTCTBMe BOflbi 
HeoSxoAMMO a^« AocTM)KeHMq cTepMnM3aL\MM npw 
npoL\eccax cTepMnM3aqMM xmmmhcckmmm 
Beii^ecTBaMM b ra3oo6pa3HOM MnM 
napoo6pa3HOM cocto^hmm. ripeMMyiAecTBo 

coctomt b tom, hto no AaHHOMy M3o6peTeHM hO 
BOAa no cyu^ecTBy yAan^eTca M3 CMCTeMbi, hto 
AaeT b pe3ynbTaTe 6onee 6bicTpyto, 6onee 
3cf)cf)eKTMBHyK) m pai4MOHanbHyKo cTepMnM3ai4MKo, 

SqbqbeKTMBHOCTb CTepMnM3au|MM pa3nMHHblMM 
HeBOAHbiMM KOMnneKcaMM nepeKMCM BOAopoAa 
onpeAenanM, KaK onMcano HMwe b npMMepax 1-4. 

flpMMep 1 

flaHHbie no sqbqbeKTMBHOCTM 6binM nonyneHbi 
OTHocMTenbHo napoB nepeKMCM BOAopoAa, 
BbiAen^eMbix M3 no cymecTBy 6e3BOAHoro 
MoneBMHonepoKCMAHoro KOMnneKca c 
Mcnonb30BaHMeM cnop Bacillus subtilis var 
(niger) b npocBeTax b MeTanne MnM nnacTMKe 
TEFLON™ b KanecTBe 6MonorMHecKOM npo6bi„ 

A. npoi4eAypbi McnbiTaHMfi 

1. 06opyAOBaHMe 

MeTbipe rpaMMa pa3Apo6neHHOM Ta6neTKM 
npoAyKTa coeAMHeHMfi nepeKMCM BOAopoAa m 
MoneBMHbi (Fluka Chemical Corp., Ronkonkoma, 
NY) noMemanM Ha anK)MMHMeBbiM noTOK 90, 
KOTopbiM noKa3aH Ha qbMrype 3A. CBepxy noTOK 
90 noKpbiBanM TYVEK™ 92 MeAM uyi hckom MapKM 
(npeccyeMbiM iiiTanenbHoro nneTeHMa 
nonMSTMnenoBbiM MaTepMan), TaK hto nK36oe 
KonMHecTBO nepeKMCM BOAopoAa, BbiAenMBiueecfl 
M3 KOMnneKca Aon>KHo npoMTM nepe3 noKpbiTMe 
TYVEK™, nepeA pyidpdpysweti b ocTanbHbie 
nacTM KaMepbi. AnwMMHMeBbiM noTOK 90 
noMeu^anM Ha HarpeBaiomyK) nnacTMHy 94 b 
nMpeKCHOM TapenKe 96, pacnonoweHHOM na AHe 

anKOMMHMeBOM CTepMnM3ai4MOHHOM KaMepbi 

(cMOTpMTe cfwrypy 1). CTepMnM3aL|MOHHafi 
KaMepa, KOTopayi MMena npMMepHbiM o6i>eM 173 
nMTpa, TaioKe coAepwana: 

- AeTeKTop nepeKMCM BOAopoAa ah« 
M3MepeHMsq KOHi^eHTpaMMM nepeKMCM BOAopoAa b 
napoBOM qba3e, 

peryn^Top TeMnepaTypbi ah« 
perynMpoBaHM^ TeMnepaTypbi HarpeBawiAeM 
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nnacTUHbi, 

- OTBepdne #nn BBefleHkin, Mepe3 KOiopoe b 
KaMepy Moma 6bi BBOAMTbcn wnAKan nepeKHCb 
BOAopofla, 

- MeTannnHecKyK) nonKy, Ha KOTopyra 
noMeu|ann nnacTWKOBbiw noflHOC, coAepwaLAnw 
ycTpOMCTBa c npocBeTaMW a^h ucnbrraHkifl, 

- aneKTpMMecKMe o6orpeBaTenu cHapywH 
cTeHOK KaMepbi, Koiopbie noAflep>KHBann 
TeivinepaTypy b KaMepe Ha ypoBHe 45°C bo 
BpeMn wcribiTaHHM 3c|dc^)gktmbhoctm. 

2. BuonornMecKaq npo6a n HcnbiraHwe 

flnn OL^HKK SCfxj^eKTklBHOCTl'l CMCTSMbl 

AOCTaBKM HeBOflHoro nepoKCHAa 6nojiornHiecKyKD 
npo6y, cocTOHinyra W3 1,04 • 10 6 cnop B. 
subtilis var. (niger), Ha nezsm cKanbnenn 
H3 HepMOBeramePi oranw noMeu4anw Ha 
OAMHaKOBOM paccTOHHkM ot Ka>KAoro KOHL|a 
npocBeTOB b HepwaBeKDiijeft CTann c pa3MepaMn 
3 mm Bfl x 40 cm flnMHbi, 3 mm Bfl x 50 cm flriMHbi 
m 1 mm Bfl x 50 cm #nnHbi, 3tm Bfl v\ AnHHbi 
ymnnKOTcn TunnHHbiMn Ana npOCBeTOB B 
MeTanne, wcnonb3yeMbix b Meflnt^MHCKHX 
ycTpoMCTBax. OTfleneHne b cepeflMHe Ka>KAoro 
npocBeTa, KOTopoe coAepwano nacTb 
6nonorMHecKoPi npo6bi, MMeno pa3Mepbi 13 mm 
Bfl x 7,6 cm AHHHbi. B 6nonornHecKOM 
McnbiTannn c npocBeTaMM b MeTanne, b qenoM, 
oqeHKBanw 9 npocBeTOB Ha ncnbuaHne. B sto 
mmcho bxoamho 3 npocBeia M3 Ka>KAoro U3 3 
pa3Hbix Ha6opoB Bfl n a^mh, iiMeioLAwxcn b 

CxoAHbie TecTbi npoBOA^nw c 
6HonornMecKMMW npo6aMn, cocto^iammm m 

4,1 o 10 5 cnop B, subtilis var (niger), Ha 
6yMa>KHoPi nonocKe (6 mm x 4 mm 6yMarw Ann 
xpoMaTorpaqbww BaTMaH #1), noM8ii|eHHOM Ha 

OAHHaKOBOM paCCTOJIHMM OT KOHU[OB npocBeTOB B 

TeqbnoHe™ c pa3MepaMH 1 mm Bfl x 1 MeTp b 
AnnHy, 1 mm Bfl x 2 MeTpa b AnwHy, 1 mm Bfl x 
3 MeTpa b AJiMHy, 1 mm Bfl x 4 MeTpa b AnMHy. 
LJeHTpanbHbiM oTAen sthx npocBeTOB, KOTopbiw 
coAepwan MacTb 6nonomMecKOM npo6bi, MMen 
pa3Mepbi 15 mm Bfl x 7,6 cm b AnnHy, Dpn 
6nonorMHecKOM ncnbiTaHHM c npocseTaMW b 
TecfcnoHe™ oqeHMBanocb b i^enoM 12 
npocBeTOB na McnbiTanne, 3 npocBeTa Ha 
Ka>KAyK) H3 4 pa3nnMHbix npeACTaBneHHbix nnm, 
DpocBeTbi, coAepwau^e o6pa3L4bi 
6nonornHecKOM npo6bi noMeu^ann Ha 
nnacTMKOBbiw hoahoc, KOTopbin 3aTeM noMemanyi 
Ha nonKy 

b CTepnnM3ai4M0HH0H KaMepe, flsepb KaMepbi 
3aTeM 3aKpbiBann u KaMepy BaKyyMHpoBann ao 
AaBnenwn (0,2 Topp) 26,6 (la c noMoiubfo 
BaKyyMHoro Hacoca. AnKOMHHweBbiM noTOK, 
C0Aep>Kau4MM npoAyKT coeAWHeHMn nepeKucn 
BOAopoAa m MoneBMHbi, 3aTeM HarpeBanw ao 
80-81 °C b Tenenne 5 mmhvt, mto M3Mepnnn c 
noMou^bK) TepMonapbi TepMOMeTpa, 
noMeii^eHHoPi Ha cTopoHe cTeHKM anK)MMHneBoro 
noTKa npuMepHo b 1 cm ot Ana noTKa, B 
Tenenwe 3Toro BpeMeHM KOHMeHTpai4kifl nepeKMcn 
BOAopoAa b KaMepe yBenMHMBanacb ao 6 Mr/n, 
mto n3Mepnnw c noMom,bio AeTeKTopa 
nepoKCHAa. 

06pa3u,bi Ann 6uonornMecKoro McnbrraHun 
BbiAep>KMBanM b napax nepeKMCM BOAopoAa b 
TeneHHe cpoKOB, paBHbix 5, 10, 15, 20 n 25 
MUHyTaM. flocne 3Kcno3nqnn b napax nepeKHcn 
BOAopoAa o6pa3qbi Ann 6nonorMMecKoro 
ncnbiTaHM^ acenTunecKM nepeHocunn b 15 Mn 
TpnnTMKa3Horo coeBoro 6ynbona, coAep>Kau4ero 
277 eAMHMq KaTana3bi, ahh HeMTpann3au,nn 
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ocTaTOHHofi nepeKMCki BOAopoAa, KOTopaa MO>KeT 
ocTaBaTbc^ Ha ncnbiTyeMbix o6pa3qax. Bee 
o6pa3Ltbf \a HKy6npoBann b Tenenwe 7 AHePi npn 
32°C n npocMaTpMBann Ha nannMne pocTa. 

FlpoBenM TaioKe cpaBHUTenbHbie 

nccneAOBaHMfl, b KOTopbix b CTepnnn3aL;MOHHyio 
KaMepy BBOAnnn 50% BOAHbiM pacTBop nepeKucn 
BOAopoAa m BbinapMBann m HarpeBaeMoro 
MH>KeKTopa (narpeBaeMa^ MeTannnnecKaa 
noBepxHocTb), BBOAMMbiM o6T=eM pacTBopa 
nepeKucn BOAopoAa co3AaBan KOHi^eHTpai^HK) 
nepeKMcn BOAopoAa b napoBoPi cfDa3e, paBHyra 6 
Mr/n. 06pa3L|bi npocBeTOB am ncnbiTaHUfi n 
6nonornnecKne npo6bi b stmx McnbiTaHMfix 6binn 
MAenTMHHbiMM TeM, KOTopbie ncnonb30Banncb 
npn TecTax c HeBOAHOM nepeKkicbjo BOflopoAa. 
Pa6oTa c o6pa3i4aMM Ann 6MonornHecKMX 
ncnbiTaHMM nocne 3Kcno3Mi4nn c nepeKWCbK) 
BOAopoAa TaioKe 6bina mashthmhom. 

B, Pe3ynbTaTbi ncnbiTannPi 

Pe3ynbTaTbi 3tmx iicnbiTaHMM c npocBeTaMU b 
HepwaBefouiefi cTann h 

Tecj^noHe ™ npeAoraBneHbi b TaSnni^ax 3 h 4 
cooTBeTCTBeHHo, w noKa3biBaK)T npenMyi^ecTBa 
cucTeMbi AocTaBKH neBOAHoro nepoKCHAa b 
OTHOUUeHMM o6pa6oTKn npocBeTOB KaK B 
MeTanne, TaK v\ b HeMeTannnnecKOM MaTepnane, 
B i^enoM rn6enb cnop 6aKTepnfi AocTuranacb b 
TeqeHne 5 mmhvt c noMOi^bK) cucTeMbi AocTaBKM 
HeBOAHoro nepoKCHAa Ann npocBeTOB c 
HanMeHbLUMM Bfl m Han6onbLiiePi A^HHbi„ B to >Ke 
BpeMn nonHan rn6enb He AocTuranacb A^>»<e 
Hepe3 25 MHHyTHbifi cpoK p,w<$dpy3wvi npw 
npMMeHeHMM 50% pacTBopa nepeKucn BOAopoAa. 

Tot Cf>aKT, MTO MO>KeT npOM3BOAMTbCn 

6bicTpan cTepi^nn3au,nn b oTcyTCTBMe 
cymecTBeHHbix KonnnecTB BOAbi, HBnneTcn 
Heo>KMAaHHbiM b cBeTe Toro cjDaicra, mto Bnara 
o6biHHO npucyTCTBOBana bo BpeM« XMMUHecKow 
cTepnnn3ai4nn Apyr^M^ pa3nnMHbiMM 
cTepnnn3yK)mnMH BeLqecTBaMM b 

ra30BOM/napoBoPi ct>a3e, a He nepewcbK) 
BOAopoAa, TaK KaK b cucTeMax CTepkinn3a(4MM 
nepeKMCbio BOAopoAa b napoBOM c|Da3e 
Mcnonb30Banncb pacTBopbi nepeKMCM BOAopoAa, 
b 3TWX cucTeMax TaioKe npwcyTCTBOBana Bnara, 

flns^ onpeAeneHna 3c(3c|)eKTMBH0CTM 
cTepnnM3ai4MM pa3nnHHbiMM ApyrnMM 
nepoKc^AHbiMM KOMnneKcaMU 6binn BbinonHeHb! 
cneAytoiAne SKcnepHMeHTbi. 

ripuMepbi 2, 3 m 4 

flnfi onpeAeneHMfi scjDcjDeKTHBHocTM 
KOMnneKca nonnBHHMnnMpponnAOHa c 
nepeKMCbK) BOAopoAa (npiiMep 2), KOMnneKca 
HePinoHa 6 m nepeKMCM BOAopoAa (npuMep 3) n 
KOMnneKca 1,3-AHMeTnnMOHeBWHbi M nepeKHcn 
BOAopoAa (npMMep 4) Mcnonb30Bancn annapaT 
npuMepa 1 3m coeAHHeHun 6binn 
cnHTe3MpoBaHbi no MeTOAy, onMcaHHOMy nn>Ke b 
npuMepax 12 n 13. (lapaMeTpbi ncnbiTaHMH 6binn 
cneAyKOLAMMM (cm, npuMep b kohub onucaHM^). 

B k3>kaom cnynae HocnTennMM cnop 6binki 
cy6cTpaTbi b BMAe nonocoK 6yMarM 6 mm x 4 mm 
b npocBeTax b nnacTMKe h nessm m 
He p>Ka b e ko \i\qv\ cTanM. Pe3ynbTaTbi 3Toro 
HcnbiTaHun sc|3c}DeKTMBHOCTM npeACTaBneHbi 
Hume b Ta6nni4e 5. 

Pe3ynbTaTbi, npeAcraBneHHbie b Ta6nnLie 5, 

nOKa3blBaK)T, MTO Ka>KAblM M3 MCnblTaHHbiX 

KOMnneKcoB nepoKCHAa BOAopoAa npoAyL^npyeT 
nap nepoKCHAa, KOTopbiPi o6ecneHMBaeT 
AocTaTOHHyK) cTepnnM3aL|iiK3 TonbKo nepe3 nnTb 

MMHyT 3KCn03ML4MM, 

TeMnepaTypa, Heo6xoAMMan Ann BbiAeneHMn 
napa nepeKucw BOAopoAa H3 TBepAoro 
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KOMnneKca, KOTopaa npeACTaBneHa Bbiiue, 
aBnaeTca TeMnepaTypoM, M3MepeHH0M c 
noMoiubfo TepwonapHoro TepMOMeTpa, 
pacnono>KeHHoro Ha HapywHofi cTopoHe 
anHDMMHMeBoro noTKa npkiMepHo b 1 cammvieTpe 
ot flHa noTKa. flonojiHMTeribHoe HcnbuaHMe c 
Mcnonb30BaHneM TepMOMeTpa, TaKoro KaK 

Cj3JlK)OponTMHGCKMM TGpMOMGTp, nOMeii^eHHOrO Ha 

BHyTpeHHGM CTopoHe AHa noTKa, noKa3ano, hto 
TeMnepaTypa Ha p,ne noTKa 6bina npuwepHo na 
30-35°C Bbiaje, kbk onncaHo b npMMepe 5, HMwe. 
TaKMM o6pa30M, b npeAbiAyujeM npMMepe 
TeMnepaTypa Ha AHe noTKa 6bina npMMepHO 
110-1 15°C, KorAa TepMonapHbiM TepMOMeTp 
noKa3biBan 80°C, a TeMnepaTypa Ha AHe noTKa 
6bina npHMepHO 140-145°C, Kor^a TepMonapHbiM* 
TepMOMeTp noKa3biBan 1 10°C, 
["IpuMep 5 

MTo6bi onpeAeriMTb TeMnepaTypy Ha AHe 
anHDMMHueBoro noTKa, ncnonb30BaHHoro Ana 
noMeu^eHMfl TBepAoro nepoKCMAHoro KOMnneKca, 
cJiniooponTM MecKM m TepMOMeTp npMCoeAUHflnn k 
BHyTpeHHeM CTopoHe AHa anioMHHMeBoro noTKa, 
TepMonapHbiM TepMOMeTp OMera™ noMemanM 
Ha Hapy>KHOM CTopoHe axifOMMHMeBoro noTKa 
npHMepHo b 1 cm ot Ana noTKa. CHMManM Tpn 
pa3Hbie noKa3aHMfi TepMOMeTpoB. Ka>KAbiM pa3 
noTOK HarpeBann ao wenaeMOM TeMnepaTypbi, 
noKa3biBaeMOM TepMOMeTpoM, noMeuneHHbiM 
c6oKy noTKa, AQBanM ocTbiTb v\ zaieu cnoBa 
HarpeBann a° wenaeMOM TeMnepaTypbi. 
3aperocTpwpoBaHHbie TeMnepaTypbi 
nepequcneHbi mme (cm. Ta6n. A) 

Pe3ynbTaTbi noKa3biBaioT, hto TeMnepaTypa 
Ha AHe anraMHHHeBoro noTKa 6bina npuMepHo Ha 
30-35°C Bbiiue, neM TeMnepaTypa, 
noKa3biBaeMa^ TepMonapHbiM TepMOMeTpoM, 
pacnono>KeHHbiM c6oKy noTKa. 

KpoMe Toro, ncnbiTaHne npoBOAnnn Ana 

CpaBHeHMa AaHHblX no acfDqbeiCTMBHOCTM, 

nonyneHHbix c ncnorib30BaHneM BOAHoro m 
HeBOAHoro mctohhmkob nepoKCMAa b OTKpblTOM 
CMCTeMe (6e3 npocBeTOB). SKcnepMMeHTbi 
onucaHbi 6onee AeTanbHo HM>Ke 
flpuMep 6 

AnnapaT M3 npuMepa 1 ncnorib30BanM c 
6nonornMecKOM npo6oPi, KOTopaa cocToana m 
6,8 © 10 5 cnop B subtilis var (niger) Ha 
nonocKe 6 mm x 4 mm xpoMaTorpacjDMHecKOM 
6yMarn BaTMaH # 1, ynaKOBaHHOM b KOHBepT M3 
TYVEK™/MYLAR™ (TYVEK™ aBnaeTca 
ra3onpoHMi4aeMOM TKaHbro, M3roTOBneHHOM m 
nonnaTMJieHa. MYLAR™ aBnaeTca 
ra30HenpoHMi4aeMbiM nonnacfcnpHbiM 
MaTep^anoM). YnaKOBaHHbie nonocKM 
6MonorviHecKOM npo6bi noMemanM nepeA, b 
cepeA^ne n c3aAM nonMqbeHMneHOKewAHoro 
noAHOca, na kotopom noMemanca tm6kmm 
BonoKOHHo-onTMHecKuPi cwrMOMAocKon, IIoahoc 
noMeu4ann b nonMc|)eHMneHOKCMAHbiM KOHTeMHep, 
KOTopbtPi 14 Men oTBepcTue HaBepxy n ABa 
oTBepcTMH na AHe Ann o6ecneneHMa 
pacnpodpaHeHMfl napa. OraepcTMa A^aMeTpoM 
b neTbipe AHDMMa (10,16 cm) 6binn noKpbnbi 
nponycKatOLAHM ra3bi nonnnponnneHOBbiM 
ynaKOBOMHbiM MaTepwanoM 
(SPUNGUARD ™ o6epTKa Ana crporopewMMHOM 
CTepnnM3ai4MM, Kimberly-Clark, Delias, TX) 
Ann coxpaHeHUH cTepuribHocTM coAep>KMMoro 
KOHTeMHepa nocne CTepMnn3ai4MM, KoHTeMHep 
noMeu^ann b annapaT M3 npuMepa 1 m AasneHne 
b KaMepe cHM>KanM p,o (0,2 Topp) 26,6 na. 
3aTeM anioMMHMeBbiM noTOK, coAepwawiMM 2 
rpaMMa npoAytcra coeA^neHUR nepeKucn 



BOAopoAa m MoneBMHbi (Fluka Chemical corp.), 
HarpeBann ao 80-81 °C, hto M3Mepflnn c 
noMoiAbK) TepMonapbi, noMeLAeHHOM na 
HapyjKHoii cTopone anHDMMHueBoro noTKa 
npMMepHO b 1 cm ot AHa anwMMHueBoro noTKa, b 
TeMeHne 5 MMHyT a^^ nonyneHMH 3 Mr/n napoB 
nepeKucn BOAopoAa b KaMepe. 06pa3qbi An^ 
6nonornMecKoro ncnbiTaHMfi BbiAep>KMBann b 
napax nepeKMcn BOAopoAa b TeneHMe cpoKos 5 m 

10 MMHyT„ riOCne 3KCn03ML|MM c HCnblTyeMblMM 

10 o6pa3L|aMM o6paiAariMCb TaK >Ke, KaK m c 
o6pa3qaMU b npuMepe 1 

flpoBOAnnM T3K>Ke cpaBHMTenbHbie 
nccneAOBaHHfi, b KOTOpbix b CTepnnn3annoHHyK) 
KaMepy bboamhh 50% boahwPi pacTBop nepeKMcn 
BOAopoAa h BbinapuBann m HarpeToro 

15 HHweKTopa. BBOAMMbiM o6T=»eM pacTBopa 
nepeKMCM BOAopoAa C03AaBan KOHqeHTpai4MK) b 
napoBOM 4)a3e, paBHyro 3 Mr/n. OopMa 
HcnbrraHWH, cocTaB o6pa3i40B Ana 
6nonornMecKoro McnbiTaHMa n pa6oTa c 
o6pa3qaMM f\nn 6nonornMecKoro McnbiTaHM^ 

20 nocne 3Kcno3Hi4HM 6biriM MAeHTHMHbi TeM, 
KOTOpbie ncnonb30Banncb b ncnbiTaHM^x c 
HeBOAHOH nepeKucbK) BOAopoAa, Pe3ynbTaTbi 
3TMX wcnbiTaHMM npeACTaBneHbi b Ta6nnL|e 6„ 

Pe3ynbTaTbi stmx ncnbiTannPi noKa3biBaK)T 
6onee BbicoKyro scfxtDeicrnBHocTb npoqecca c 
HeBOAHOM no cpaBHeHWo c boahom nepeKMCbra 

BOAOpOAa B "OTKpblTOM" CMCTeMe, B KOTOpOM 

6nonorMMecKHM o6pa3ei4 ne noMeiAaeTca b 
npocBeT. K TOMy >Ke Heo>KMAaHHo 6bino 
o6napy>KeHo, hto HeBOAHaa cucTeMa 

30 o6ecneMMBana npeBocxoAHyio CTepunnsai^Mio, 
Aa>Ke KorAa He Hy>KHa An4>4)y3M« nepeKMCM 
BOAopoAa b An^HHbie m y3KMe npocBeTbi. 3to 
HasoAMT Ha Mbicnb, mto cnoco6 AeCicTBM^ 
nepeKMCM BOAOpOAa He OAMHaKOB Ana CMCTeM c 
boaom m 6e3 Hee. 

35 FlpoBOAMfiocb AononHMTenbHoe McnbnaHMe 
Ana onpeflenenna scjDqbeKTMBHocTM napoB 
HeBOAHoro nepoKCMAa npM HopManbHOM, 
HecHM>KeHHOM A^BneHMM. 3to ncnbiTaHMe 
AeTariM3MpoBaHO HM>i<e 
flpMMep 7 

40 1/lcnblTaHMa no SCjDCjDeKTMBHOCTM npOBOAMHM c 

napaMM nepeKMCM BOAopoAa, BbiAenaeMbiMM 

KOMnneKCOM MOMeBMHbl M nepOKCMAa B OTKpblTOM 

CMCTeMe npM aTMOCcjDepHOM AaBneHMM. flpM stom 
McnbiTaHMM 6nonorMHecKyio npo6y M3 

45 1,04 a 10 6 cnop B. subtilis var, (niger) Ha 
XMpyprMMecKMX ne3BMax M3 Hep>KaBeK>meM cTann 
ynaKOBbiBaxiM b KOHBepT M3 

TYLEK ™/MYLAR™. YnaKOBaHHbie nesBMa c 
6MonorMHecKOM npo6oM noMeL^anM nepeA, b 

5Q cepeAMHe m c3aAM noAHOca M3 
nonMqbeHMneHOKCMAa. FIoahoc noMemanM b 
annapaT m npMMepa 1 n ABepb KaMepbi 

3aKpblBaf1M„ A/lKOMMHMeBblM nOTOK, COAep)KaLU|MM 

4,0 r nepoKCMAMoneBMHbi (Fluka Chemical 
corp.), HarpeBariM ao 80-81 °C, hto M3Mepanocb 
55 c noMou^bio TepMonapHoro TepMOMeTpa, 
noMeLqeHHoro c6oKy antoMMHMeBoro noTKa 
npMMepno b 1 cm ot AHa noTKa, b TeneHMe 
Bcero 3Toro McnbnaHMa. 06pa3i4bi 
6MonorMHecKoro TecTa BbiAep>KMBanM b napax 
nepeKMCM BOAopoAa b TeneHMe cpOKOB, paBHbix 

60 5, 10, 20 M 30 MMHVT3M, riOCne 3KCn03Ml4MM c 

McnbiTyeMbiMM o6pa3U,aMM pa6oTanM TaKMM >Ke 
o6pa30M, KaK m b npMMepe 1 . Pe3ynbTaTbi stmx 
McnbiTaHMM npeACTaBneHbi b Ta6nMi_\e 7, m ohm 
noKa3biBaK)T sqbqbeKTMBHOcTb npoi^ecca c 
HeBOAHbiM nepoKCMAOM b OTKpblTOM CMCTeMe npM 
aTMOcc{)epHOM AasneHMM. 
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flpoBOflMnncb AononHMTenbHbie wcnbiTaHwa 
p,nn onpefleneHU^ npwMepnoro KonwnecTBa 
nepoKcufla, BbiflenfieMoro W3 KOMnneKca 
nepeKwcw BOflopofla w MOMeBWHbi npw pa3nwMHbix 
TeMnepaTypax. 3to wcnbiTaHwe onwcaHo b 
npwMepe 8, 

flpwMep 8 

riopoiuoK nepoKcuflMOMeBMHbi, nonyHeHHbiw 
npw flpo6neHHM KOMMepnecKW AOcrrynHbix 
Ta6neTOK (Fluka Chemical corp.), noMeu^ann 
Me>KAy flByMH amoMMHweBbiMW 3KpaHaMM b 
annapaTe no qbwrype 3B, WMeKH^WMW pa3Mepbi 
12,7 cm x 12,7 cm, AnioMMHMeByK) nnacTWHKy 
3aTeM HarpeBann w TeMnepaTypy 
KomponwpoBanw, wcnonb3yfl TepMOMeip, 
pacnonoweHHbiM y yrna anrc>MWHweBow 
nnaorwHKW. B Ta6nwue 8 nepeMMcneHo 
npwMepHoe npoueHTHoe KonwnecTBo, 
BbiflerifieMoe npH pa3Hbix TeMnepaTypax nocne 
HarpeBaHwa b TeneHwe nfn*w mwhvt, flaHHbie 
noKa3biBaioT, hto npwMepHo 100% nepoKCWAa 
BbiflenneTCH npw 6onee HW3KWX TeMnepaTypax. 

flepoKc^flHbie KOMnneKCbi, o6naAaKHAwe 
cnoco6HocTbK) Bbiflen^Tb napbi nepeKwcw 
Boflopofla npw KOMHaTHOH TeMnepaType h 
aTMocqbepHOM AaBJieHMM, TaKne KaK KOMnneKC 

MOHeBMHbl H HepeKMCM BOflOpOfla, n03BOn«K3T MM 

6biTb sqbqbeKTMBHbiMw i\m wcnonb30BaHwa npw 
pa3nnMHOM npuweHeHMM i\m cTepwnw3au,wn. Ohm 
MoryT Mcnonb30BaTbC5q He ToribKo b annapaTe 
An* cTepwnw3au,i>iM AaHHoro w3o6peTeHwa 
onucaHHOM Bbiiue, coeAWHeHWfl AaHHoro 
H3o6peTeHM« MoryT TaioKe wcnonb30BaTbca KaK 
HacTb caM0CTepnnM3yK)U4HX ynaKOBOMHbix 
MaTepnariOB wnw npwMeHKTbCfl na HocwTenax, 
TaKHX KaK Mapnfl, ry6Ka, BaTa w TOMy 
noAo6Hoe, 3tw coeAWHeHwa a^hdt B03Mo>KHocTb 
CTepwnw3auww 3ana?)HHbix ynaKOBOK npw 
KOMHaTHOM TeMnepaType wnw npw noBbiLueHHbix 
TeMnepaTypax m oco6eHHo none3Hbi f\nn 
CTepwnw3au,ww ynaKOBaHHbix MeAWLjWHCKwx v\ 
XMpyprwnecKwx W3Aenww. 

KoHKpeTHoe npWMeHeHwe coeAHHeHUM 
AaHHoro W3o6peTeHWfl onwcaHo b npwMepax, 
KOTopbie cneAyioT nwwe, FlepoKCMAHbiM 
KOMnneKcoM, wcnonb30BaHHbiM b cneAytoinwx 
npMMepax, 6bina nepoKcwAMoneBWHa b cjsopMe 
Ta6neTOK (Fluka Chemical corp.) wnw b cjDopMe 
nopoLUKa, nonyneHHoro nyTeM Apo6neHMfl 
Ta6neTOK, 

FlpuMep 9 

CaMOCTepnnn3yK)U4HH MeuioneK 6bin ycTpoeH 
cneAyK3U4MM o6pa30M: xwpyprwMecKww 
CKanbnenb, WMeiou^ww 3,8 . 10 cnop B.subtilis 
var. niger Ha noBepXHoorw, noMeiijanw b 
CTepunbHyra HauiKy fleTpn, MaujKy noMeujanw b 
6onbLuyKD naiUKy fleTpn BMecTe c 1 r 
MoneBMHonepoKcuAHoro KOMnneKca b 
Ta6neTMpoBaHHOM wnw b nopowKOBow cjDopMe. 
BonbLuyw MawKy neTpw noMeii^ann b MetnoK, 
CAenaHHbiM M3 

TYVEK ™/MYLAR™ (raaonpoHWuaeMbiw, 
Ta6nwu,a 9), 

MYLAR ™/MYLAR™ (rasoHenpoHwuaeMbiw, 
Ta6nwua 10) wnw 

6yMara/MYLAR ™ (ra3onpoHWU,aeMbiw, Ta6nwua 
10). 3aTeM naKeT 3aneHaTbiBanw. 

Ka>KAbiki naKeT BbiAepwwBanw npw pa3Hbix 
TeMnepaTypax b TeneHwe pa3Hbix nepwoAOB 
BpeMeHM, KaK noKa3aHo b Ta6nwu,ax 9 w 10, 
HM>Ke. 06pa3Ubi An« 6nonornHecKoro ncnbiTaHMfi 
oqeHUBann Ha cTepunHsaL^nio, KaK onucano b 
npMMepe 1, Pe3ynbTaTbi BKnKOHeHbi b Ta6nwi4bi 9 
m 10, npuqeM 3HaK "+" noKa3b)BaeT 
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6aKTepnanbHbiM pocT. 

B ia6rwiup 10 nepeHMCjifiJOTcyi AaHHbie no 

3C|)C|)eKTHBHOGTM CaMOCTepHflMSyKDLI^HX naKGTOB c 

(SyMara/MYLAR ™) ra3onpoHMqaeMbiM 
6apbepoM m 6es Hero (MYLAR™/MYLAR™). 
flaKeTbi ycTpoeHbi, KaK onucano Bbiiue, oAHaKo 
mctohhmkom napa nepeKMcn BOAopoAa 6bina 
nepoKCMAMoneBUHa TonbKo b nopoiuKOBOM 
cjDopMe, 

Pe3ynbTaTbi aToro ncnbiTaHMJi noKa3biBaK)T, 
hto KOMnneKC MoneBMHbi n nepoKCMAa A^HHoro 
M3o6peTeHHH, 3aKjriK)MeHHbiM b naKeTe c 
ra3onpoHnqaeMbiM 6apbepoM nnn 6e3 Hero, 
o6ecnenuBaeT a^eKTHBHyrc) cTepuriHsaq^K) 
Ana npeAMeTa BHyTpn naKeTa b OTcyTCTB^e 
Bnarw npn komh3thom TeMnepaType \a 
aTMOCc|)epHOM AaBneHMH Mepe3 Bcero 2-3 naca. 
flpw 6onee BbicoKwx TeMnepaTypax 
CTepnnw3ai4MH ocymecTBnfleTCFi nepe3 Bcero 
oawh Mac. 

flj-m onpeAeneHW5=i scjDqbeKTWBHOCTW 
CTepnnw3aL(woHHow cwcTeMbi AaHHoro 
W3o6peTeHMfl b 3aKpbiTOM KOHTewHepe, 
BbinonHancfl cneflyjou^ww 3KcnepwMeHT. 

flpwMep 10 

CaMOCTepwnw3yK>mww KOHTewnep 6bi/i 
ycTpoeH cneAytoLi^WM o6pa30M: noAno>KKy m 
Hep>KaBeK)LAew CTanw, MMeKDuuiyio 3,8 » 10 5 cnop 
B.subtilis var.niger na ee noBepxnocTn 
(Ta6nwu,a 11) hxiw WMeK)U4yK) 9,2 • 10 5 cnop 
B.subtilis var, niger Ha ee noBepxHocTW 
(Ta6nwi^a 12), noMemanw BHyTpw He6onbUJoro 
nonwsTwneHOBoro (TO) cocyAa, WMeK)LAero 20 
oTBepcTWW (pa3MepoM 3/1 6") Ha ero 
noBepxHOCTW. CocyA noMeu^anw b 6onbaiww 113 
cocyA, KOTopbiw noKpbiBanw wnw 
B03AyxoHenpoHwqaeMow KpbiujKOW wnw 
ra30HenpoHwuaeMbiM cnoeM 
SPUNGUARD ® (CSR o6e P TKa). Bonbuiww 
nonwsTMJieHOBbiPi cocyA TaioKe zavn^an b ce6e 
BTopow 113 cocyA, TaioKe WMeK)U4Mw 20 
oTBepcTMW (pa3MepoM 3/16") Ha ero 
noBepxHOCTW. 3tot cocyA coAep>Kan 1 r 
nepoKcwAMoneBWHbi wnw b BHAe nopoujKa, wnw b 
BWAe Ta6neTKW w 6bm 3aneMaTaH b naKeT wnw W3 
SPUNGUARD™ (CSR o6epTKa) wnw W3 
TYVEK tm^ 

Ka>KAbiw KOHTewHep BbiAep>KWBann npw 
pa3Hbix TeMnepaTypax b TeneHwe pa3Hbix 
0Tpe3K0B BpeMeHW, hto noKa3aHo b Ta6nnqax 1 1 
w 12 HWKe. 06pa3L^bi ftnn 6wonorwMecKoro 
wcnbiTaHWfi oi4eHWBanw Ha cTepwnw3aL4W*o, KaK 
onwcaHo b npWMepe 1, Pe3ynbTaTbi BicnfOHeHbi b 
Ta6nwi4bi 11 w 12, npwneM 3HaK "+" noKa3WBaeT 
6aKTepwanbHbiw pocT. 

Pe3ynbTaTbi aToro wcnbiTaHWfl noKa3biBaK)T, 
hto HeBOAHbiw KOMnneKC MoneBWHbi m 
nepoKCWAa, 3aKntoHeHHbiw b KOHTewHepe c 
ra3onpoHWL4aeMbiM 6apbepoM w 6e3 Hero, 
o6ecneMWBaeT scjDcjDeKTWBHyK) cTepwnw3ai4wio npw 
KOMHaTHow TeMnepaType nepe3 Bcero 3-4 naca. 
npw 6onee bwcokwx TeMnepaTypax 
cTepwnwsaqwH ocymecTBnfieTCfl 3a TaKow Manbiw 
cpoK, KaK nonnaca, 

HeBOAHbie nepoKcwAHbie KOMnneKCbi, 
KOTopbie BbiAen^HDT napbi nepoKCWAa, KaK 6bino 
o6Hapy>KeHO, npuMenwMbi Rnn cTepwnw3aL^ww 
npeAMeTOB npw komh3thoPi TeMnepaType w 
6onee aqbqbeKTWBHbi npw noBbiuueHHbix 
TeMnepaTypax. 3tw KOMnneKCbi mo>kho 
noMemaTb b naKeTbi, KOHTewnepbi, KaMepbi, 
KOMHaTbi wnw nK>6bie cmkoctw, KOTopbie mo>kho 
repMeTWHHO W3onwpoBaTb, rAe ohm BbiAenfiioT 
napbi nepoKCWAa, KOTopbie sqbqbeKTWBHO 
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cTepnnn3yioT npeAMeTbi. KoMnneKcbi mowho 
HarpeBaTb Ana o6nerMeHns=i BbiAeneHHH napoB m 
Ana o6ecneMeHMfi CTepnnM3aqMM 3a BpeMfi, 
KOTopoe MeHbLue cpoKa, Heo6xoAHMoro a^^ 
cTepnnn3ai4MW npn KOMHaTHOM TeMnepaType. 
CoeAHHeHM^ AaHHoro M3o6peTeHMfi noaTOMy 
npuMeHUMbi b Ljej-iOM p^A© cnynaeB, KorAa 
>KenaTenbHa CTepMnM3aLjM5T CTepMnM3aL|Mfi 
Mo>KeT AocTuraTbCH npocTO nyTeM noMemeHMfl 
KOMnneKca b repMeTMHHO M3oxiMpoBaHHyio 
eMKocTb, 3aKnK)MaK)LJnyK) npeAMeTbi, 
noAne>KaLAMe ciepvm\A3auy\u\, B 

npoTMBonono>KHOcTb npeAbiAyLquwi cnoco6aM 
3Aecb HeT Heo6xoAHMocTM KOHTaiaa c BnaroM" 
An* oSecneneHMfl aKTHBai^HM nepeKMCM 
BOAopoAa, 

MTo6bi noATBepAMTb, hto CTepnjiM3ai^nH 
MoweT ocyiAecTBxiHTbc?i c ncnonb30BaHweM 
HeBOAHbix nepoKCMAHbix KOMnneKcoB 3a 
MeHbiunPi cpoK npM 6onee hm3kom AaBneHMM, 
6biriH BbinonHeHbi cneAyroiAMe 3KcnepnMeHTbL 

flpMMep 11 

CaMocTepnnw3yioiAHM KOHTeMHep 6bin 
ycTpoeH cneAyrciLUMM o5pa30M: noAno>KKy M3 
Hep>KaBeiOLij;eM CTann, MMeroinyK) 9,2 o 10 5 cnop 
B.subtilis var niger Ha ee noBepxHOCTM, 
noMeLAariM Bnyipn He6onbLuoro F13 cocyAa, 
MMeraLAero 20 oTBepcTMM (pa3MepoM 3/16") no 
noBSpXHocTM . CocyA noMeiAann b I13 cocyA 
6onbuiero pa3Mepa, KOTopbiM" 3aKpbiBann 
ra3onpoHMi4aeMbiM cnoeM m o6epTKM CSB 
(SPUNGUARD™) . CocyA 6onbiuero pa3Mepa 
TaioKe 3aKnK)HeH bo BTopoM (13 cocyA, TaioKe 
MMeraLqMM 20 OTBepcTMM (pa3MepoM 3/16") Ha 
noBepxHocTM. 3tot cocyA coAepwan 1 r 
nepoKcuAMOMeBWHbi b BMfle nopowKa nnn b bma© 
Ta6neTKM. CocyA 3aTeM repMeTMHHo 
ynaKOBbiBaxin b ynaKOBOHHbiM MaTepnan CSR 
urn naKeT M3 TYVEK™. 

Sonbiime cocyAbi noMei^anw nnn b 4,5 n 
cTepHfiH3ai4MOHHyK) KaMepy, mjim b 173 n 
cTepnnn3ai4MOHHyio KaMepy. Ka>KAbiM KOHTeMHep 
Bb!Aep>KHBann npn AaBneHUM 13,3 fla (100 Topp) 
m TeMnepaType 23°C b TeneHne 2 nacoB, kbk 
noKa3aHO b Ta6nnL\e 13, 06pa3Ljbi p,nn 
6nonornHecKoro McnbiTaHMH oqeHMBanM Ha 
CTepnnn3ai4MK>, KaK onwcaHo b npMMepe 1. 
Pe3ynbTaTbi BKntoneHbi b Ta6nnqy 13. 

3th pe3ynbTaTbi noKa3biBaKrr, hto HeBOAHbiM" 
KOMnneKc MoneBMHbi m nepoKCMAa, 3aKJiioMeHHbiM 
b KOHTetfHep c B03AyxonpoHML4aeMbiM 6apbepoM, 
o6ecneMMBaeT ocJxjDeKTkiBHyio cTepnnn3ai_\nK) npM 
13,3 (la h KOMHaTHOM TeMnepaType nepe3 Bcero 
2 naca, 3th pe3yribTaTbi npM cpaBneHMu c 
pe3ynbTaT3MH Ta6nni4bi 12, AeMOHcrpMpyioT, mto 
nepoKCMAHbie KOMnneKCbi AaHHoro n3o6peTeHMfl 
o6ecnennBaK)T CTepnnn3ai4MK) npM noHMweHHOM 
AaBneHUM Mepe3 MeHbiuee BpeMH, neM to, 
KOTopoe Heo6xoAMMo flna ocyu^ecTBneHMP 
CTepnni43aL4MM npM aTMoccjDepHOM AaBneHMM, 

TaKMM o6pa30M, KOMnneKCbi nepeKMCM 
BOAopoAa AaHHoro M3o6peTeHHfl MoryT 
o6ecneHMBaTb acf)qbeKTMBHyK3 cTepnnn3ai4MKD 
nepe3 3HannTenbH0 6onee KopoTKMe nepwoAbi 
BpeMeHH. KpoMe Toro, KaK o6cy>KAanocb Bbiwe, 
nna3My TatoKe mo>kho ncnonb30BaTb p,r\9\ 
noBbiLueHMfl AePicTBeHHocTM CTepnnn3ai4MM 
napaMM nepeKwcu BOAopoAa. flpeAMeTbi, 
noAne>Kau4ne cTepnnn3ai4MM, noABeprajoTCH 
B03AeMCTBMK) nna3Mbi nocne 3Kcno3ni4MM c 
napaMM nepeKMCM BOAopoAa m ocTaKDTca b 
nna3Me b TeneHMe 0Tpe3Ka BpeMeHM, 
AOCTaTOHHoro a^^ ocyiAecTBneHM^ noriHOM 
CTepMnM3auiMM, 

flpeAMeTbi, KOTopbie 6binM 
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npocTepMHM30BaHbi nyTeM 3Kcno3Mi4MM b napax 
nepeKMCM BOAopoAa, MoryT BbiAep>KMBaTbcyi noA 
B03AeMCTBMeM nna3Mbi &m yAaneHM« 
ocTaTOMHOM nepeKMCM BOAopoAa, 

coxpaHflKJineMca Ha npeAMeTax. TaK KaK 
ocTaTOMHa^ nepeKMCb BOAopoAa pa3naraeTC« Ha 
HeTOKCMHHbie npoAyKTbi bo BpeMH o6pa6oTKM 
nna3MOM, npocTepMnM30BaHHbie npeAMeTbi 
roTOBbi Rnn Mcnonb30BaHMH nocne o6pa6oTKM 
6e3 Heo6xoAM moctm KaKMX~nM6o 

AOnOJlHMTeJIbHblX CTaAMM, 

HesoAHbie nepOKCMAHbie KOMnneKCbi 
npMMeHMMbi b qexiOM pnfte cnyMaeB, BKnioHa?) 
TaKoe npMMeneHMe, KaK b KanecTBe KOMnoHeHTa 
caMocTepMXiM3yfoLAeM ynaKOBKM. KpoMe Toro, stm 
KOMnneKCbi npMroAHbi Rnn Mcnonb30BaHM^ npM 
pa3nMHHbix cnoco6ax cTepMnM3ai4M m npeflMeTOB 
napaMM, T3kmx KaK cnoco6, pacKpbiTbiM b 
naTeHTe CLUA N 4943414. B stom naTeHTe 
pacKpbiBaeTc^ npoqecc, npM kotopom cocyA, 
coAepKatAMM He6onbiuoe KonMHecTBO 
Mcnap?ieMoro >KMAKoro cTepMnM3yioLAero 
pacTBopa, noAcoeAMH5?eTc« k npocBeTy m 
cTepMnM3y koiam m pacTBop McnapfieTCH m 
npoTeKaeT HenocpeACTBeHHO b npocBeT 
npeAMeTa, TaK KaK AaBneHMe CHM)KeHO bo BpeMfl 
i4MKna cTepMnM3aqMM, Cnoco6, pacKpbiTbiM b 

naTeHTe, MO>KeT 6blTb MOAMC(DMl4MpOBaH ( MT06bl 
AaTb B03MO>KHOCTb npMMeHeHMfi HeBOAHoro 
nepoKCM AHoro coeAM neHM CoeAM HeHMe 
noMemaeTCji b cocyA n oh coeAMH«eTc« c 
npocBeTOM npeAMeTa, noAnewaLAero 
cTepMJiM3ai4MM. FlpeAMeT 3aTeM noMemaeTCFi b 
KOHTeMHep, m KOHTeMHep OTKaHMBaioT-, ripocseT 
npeAMeTa m Hapy>KHaa nacTb npeAMeTa 
KOHTa KTM py K)T c napaMM nepeKMCM BOflopoAa, 
BbiAen^eMbiMM HeBOAHbiM coeAMHeHMeM. Flo 
>KenaHMio MO>KeT reHepMpoBaTbca nna3Ma m 
Mcnonb30BaTbCfi p,nn ycMneHMa cTepMHM3ai4MM 
m/mhm AJi« yAaneHMfi KaKoro-nM6o ocTaTOMHoro 
KonMMecTBa nepeKMCM BOAopoAa c npeAMeTa. 

klcnonb30BaHMe HeBOAHbix nepoKCMAHbix 
KOMnneKcoB b cMCTeMe, TonbKo hto onMcaHHOM, 
no3BonfleT npeoAoneTb tot HeAOCTaTOK, mto 
BOAa M3 BOAHoro pacTBopa Mcnap^eTC?i 6bicrpee 
m npeAiuecTByeM napaM nepeKMCM BOAopoAa b 
npocBeTax. TaKMM o6pa30M AOCTMraeTca 6onee 
sqbqbeKTMBHa^ CTepMJiM3ai4M?i t m Heo6xoAMMo 
MeHbiuee BpeM^ nnn ocyLAecTBneHMfl 
cTepMnM3ai4MM. KOMnneKCbi nepeKMCM BOflopoAa, 
TaKMe KaK rnML|MHaHrMApMAHbie f o6naAaioT 
oco6biMM npeMMyniecTBaMM, TaK KaK ohm 
BbiAenflKrr 3HaMMTenbHoe KonMMecTBo nepeKMCM 
BOAopoAa npM noHM>KeHHOM AaBneHMM 6e3 
Heo6xoAM moctm AonoriHMTenbHoro HarpeBaHMH 
KOMnneKca. 

CMHTe3 HeBOAHbix KOMnneKcoB nepeKMCM 
BOAopoAa 

flaHHoe m 3o6peTeH m e , KpoMe Toro, 
npeACTaBnaeT npoi^ecc nonyMeHM^ HeBOAHbix 
KOMnneKcoB nepeKMCM BOAopoAa, KOTopbie 

npMMeHMMbi B KaMeCTBe MCTOMHMKa AJi^ 

CTepMnM3aTopa napaMM nepeKMCM BOAopoAa mhm 
b KaMecTBe KOMnoHeHTa caMOCTepMHM3yioiAeM 
ynaKOBKM, KaK 6bino onMcaHo Bbime, KoHeMHO 
KOMnneKCbi nepeKMCM BOAopoAa MoryT 
Mcnoxib30BaTbCfi b ApyrMX i^enfix, TaKMX KaK ah« 
OT6enMBaioiAMX cpeACTB, AJ"ifi pacTBOpoB p,rm 

KOHTaKTHblX nMH3, A*™ KaTailM3aTOpOB M f\S\9\ 

Apyroro npMMeHeHMfi, KOTopoe xopomo M3BecTHo 
cneL|MariMCTaM. 

06maf} npoi^eAypa nonyneHMfi KOMnneKcoB 
nepeKMCM BOAopoAa 3Toro M3o6peTeHM« coctomt 
b cneAyioLAeM: 

(1) floMecTMTb pearMpywiAMM MaTepMan b 
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KaMepy 

Maiepnan, KOTopbiM flon>KeH npopearapoBaTb 
c nepeKMCbKD BOflopofla MO)KeT 6biTb TBepflbiM 
BeinecTBOM b pa3Hbix qbopMax (Hanpniviep, 
nopoiuoK, KpucTannnMecKuPi, nneHKa n t„a-> 
npwMeM npeflnoHTHTeribHo v\w\eer 6onbLuyio 
nnoii^aflb noBepxHOCTM a*ih noBbiuieHMfl 
cKopocTH peaKqwn). PearnpyioiUMM waTepnan 
MO>KeT TaioKe npucyTCTBOBaib b BMfle pacTBOpa b 
BOfle wrin ApyroM pacTBopMTene, ecnM a^^tcfi 
AocTaTOMHoe BpeMfl Ana BbinapuBaHna 
pacTBopMTenq nocne Toro, KaK A^BneHMe b 
KaMepe cHMwaeTCfl. 3tot MaTepnan MOweT 
TaK>Ke 6biTb >KHAKocTbK3, TeMnepaTypa KuneHUH 
KOTopoM Bbiuue, neM TeMnepaTypa KuneHMH 
nepeKMCM BOAopoAa (150°C). TaK KaK CKopocTb 
peaKqun 6ojibuie npM noBbiiueHHOM 
TeMnepaType, Kaiviepy npeAnoHTMTenbHO 
HarpeBaiOT hhh nepeA TeM, KaK bboamtcr cMecb 
peareHTOB, nnn nocne 3Toro. OAHaKo 
TeMnepaTypa He Ao^na 6b!Tb HacTonbKo 
BbicoKOM, MTo6bi peareHTbi KHnenn MnM 
BbinapuBanncb., 

PearnpytoiAa^ KOMno3MU,Mfl MoweT 
noMeLqaTbcjR b nto6oM KOHTeMHep, KOTOpbiM 
o6ecneMMBaeT bhxoa napaM nepeKMCM 
BOAopoAa. EcnM OHa naxoAMTca b qbopMe 
nopouiKa nnn APyroM qbopMe, KOTopaa MoweT 
pacnpocTpaHflTbCH, Kor#a KaMepa oTKaHMBaeTca, 
TorAa peareHT MO>KeT ocTaBaTbc* b 
npoHnqaeMOM KOHTePinepe, KOTopbin no3BonaeT 
nepeKMCM BOAopoAa AMqbqbyHfli/ipoBaTb b 

KOHTeMHep. 

(2) OTKanaTb KaMepy 

npeflnoHTWTejibHO KaMepy OTKBHMBaiOT p,o 
AaBneHH«, KOTOpoe HM>Ke A^BneHMH napoB 
nepeKMCM BOAopoAa (KOTOpoe 3aBMCMT ot ee 
KOHqeHTpaLjun m TeMnepaTypbi), HTo6bi 
rapaHTMpoBaTb to, hto bcb nepeKMCb BOAopoAa 
HaxoAMTca b qba3e napa, flasneHne napoB 
noBbiiuaeTcyi c noBbiweHMeM TeMnepaTypbi m 
CHMwaeTca npn yBennneHMM KOHi^eHTpamnn 
nepoKCMAa, flna 6oJibUJMHCTBa 3KcnepMMeHT0B 
KaMepy oTKaHMBaioT ao npMMepHo (0,2 Topp) 
26,6 fla, a TeMnepaTypa 6bina KOMHaTHOM v\nvi 

BblLiie„ 

(3) TeHepMpoBaTb napbi nepeKHcn BOAopoAa 
flapbi nepeKMCM BOAopoAa MoryT 

reHepupoBaTbCfi m pacTBopa nepeKMCM 
BOAopoAa v\nv\ H3 no cyujecTBy 6e3BOAHoro 
KOMnneKca nepeKMCM BOAopoAa. HocneAHMM 
AaeT cyxyra nepeKMCb BOAopoAa b 
napoo6pa3HOM coctojihum, KOTOpaa HMeeT 
npeMMymecTBa, ecnM nnn MaTepnan Aonwen 
pearnpoBaTb c napaMM, v\n\A KOMnneKC, KOTopbiM 
Aon>KeH o6pa30BaTbC5q, mnneicn 
iwpocKonMHecKUM, flpyroe npeMMyujecTBo 
reHepaqnM napoB nepeKMCM BOAopoAa M3 no 
cymecTBy 6e3BOAHoro KOMnneKca coctomt b tom, 
hto npoqeHT nepeKMCM BOAopoAa b KOMnneKce, 

KOTOpbIM 6yAeT 06pa30BbiBaTbCH, Bbiaie, HeM 

TorAa, KorAa nap renepMpyeTCH M3 BOAHoro 

paCTBOpa H2O2, 3T0 B03M0>KH0 CBH3aHO c 

KOHKypeHL^eM Me>KAy MoneKynaMU BOAbi u 
MoneKynaMH H2O2 3a MecTa cBH3biBaHMH b 
KOMnneKce, KorAa &nn reHepau,MM napoB 

H 2 ° 2 ncnonb3yeTc^ BOflHbiM pacTBop. 

flapbi nepoKCHAa MoryT reHepupoBaTbca b 
tom we caMOM KaMepe, KOTopaa BMeinaeT 
pearwpyioiAMM MaTepwan, unw 8 ApyroM KaMepe, 
oTAeneHHOM ot Hee BaKyyMHbiM KnanaHOM, 

(4) flaTb npopearnpoBaTb pearMpyKDineMy 
MaTepnany c nepeKMCbK) BOAopoAa 

BpeMFi, Heo6xoAMMoe Ana peaKqMM, 33BMCMT, 
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KOHeHHO, ot CKopocTM peaKLjMM peareHTa c 
nepeKMCbK) BOAopoAa, Oho MO>KeT 6biTb 
onpeAeneHo 3MHMpMHecKM nyTeM KOHTpona 
AasneHMfl, KOTopoe CHM>KaeTCH npM cBA3biBaHMM 
nepoKCMAa c pearnpyK)iHMM MaTepManoM. 
06bNH0 BpeMfl peaKqMM cocTaBnaeT npMMepHO 
5-30 MMHyT. KoHqeHTpaqMf! napoo6pa3HOM 
nepeKMCM BOAopoAa m Bee McxoAHoro MaTepMana 
onpeAen^HDT npoqeHT nepoKCMAa no Becy b 
KoneHHOM npoAyKTe peaKqMM. KorAa BecoBoe 
OTHOLueHMe peareHTa k nepeKMCM BOAopoAa 
noBbiujaeTCfl, BecoBOM npoqeHT nepeKMCM 
BOAopoAa b KOMnneKce cHMwaeTCR PeaKqM^ 
MOJKeT noBTopflTbCfl MHoro pa3 Ana yBenMHeHMsq 
KonqeHTpaLiMM nepeKMCM BOAopoAa b KOMnneKce. 

(5) OTKanaTb KaMepy CHOBa 

B KOHqe peaKqMOHHoro nepMOAa KaMepy 
AononHMTeribHO OTKaHMBa^T ao npMMepHO (2 
Topp) 266 fla p,nn yAaneHM^ KaKoro~TO 
KonMMecTBa HenpopearMpoBaBLueM nepeKMCM 
BOAopoAa, 

(6) OTKpbiTb KaMepy m 3a6paTb KOMnneKC 
nepeKMCM BOAopoAa 

MexaHM3M, c noMombK) KOTOporo nepeKMCb 
BOAopoAa o6pa3yeT KOMnneKC c MaTepManoM 
peareHTa, nonHOCTbK) HenceH. 06pa30BaHMe 
KOMnneKca, KaK nonaraioT, BKnioHaeT 
06pa30BaHMe BOAOpOAHOM CBf!3M Me>KAy 

nepeKMCbK) BOAopoAa m 6oraTbiMM aneicrpoHaMM 
qbyHKqMOHanbHbiMM rpynnaMM, coAepwamMMM 
KMcnopoA M/MnM a30T, b pearMpyioimeM 
Beu^ecTBe. HeM3BecTH0, mnnejen nM sto 

eAMHCTBeHHbIM BMAOM CBfl3M; OAH3KO BeLAecTBa 

c lumpokmm p«aom qbyHKL|MOHanbHbix rpynn, KaK 
6bino oeHapyweHO, o6pa3yKrr KOMnneKCbi c 
nepeKMCbK) BOAopoAa. 

FlpeMMyiAecTBa peaKqMM c napoBOM qba30M 
HaA npeAbiAym MMl/1 cnoco6aMM o6pa30BaHM^ 
KOMnneKca nepeKMCM BOAopoAa BKnK)MaK)T: 

1. OTHOLueHMe nepeKMCM BOAopoAa k 
pearMpywLAeMy MaTepMany MoweT tohho 

KOHTpOnMpOBaTbCJI nyTeM M3MeHeHMR 

KonMMecTBa nepeKMCM BOAopoAa, 

npMcyTCTByioumero b napoo6pa3HOM coctorhmm, 
MnM KonMMecTBa peampytomero MaTepMana, 
noABeprafoiAerocjq asmctbmk) napoB 

2. HeoSxoAMMocTb yAan^Tb pacTBopMTenb M3 
npoAyKra peaKi^MM MCKjuoMaeTcn, 

3„ MoryT o6pa30BbiBaTbCfi nepoKCMAHbie 
KOMnneKCbi, KOTopwe aBnaioTCfl >kmakmmm MnM 
TBepAbiMM BeunecTBaMM, TaKMMM KaK nopoiuKM, 
KpMCTannw, nneHKM m i n 

4. Mo>kho nonynaTb nepoKCMAHbie KOMnneKCbi 
TMrpocKonMHecKMX MaTepManoB, CMHTe3 
HeBOAHbix nepoKCMAHbix KOMnneKcoB no 
AaHHOMy M3o6peTeHMK), KpoMe toto, onMcaH b 
cneAyK)U4MX npMMepax, MHome M3 stmx 
coeAMHeHMM npMMeH^HDTC^ b KanecTBe 
K3TanM3aTopoB , b A^nonHeHMe k 
Mcnonb30BaHMK), onMcaHHOMy 6onee A^TanbHo 
3Aecb, hto nerKo 6yAeT oco3HaHo 
cneqManMCTaMM. flpMMepw npeACTaBnqioT 
ocyumecTBneHMe nonyneHMH KOMno3ML(MM m 
npoqeccoB 3Toro M3o6peTeHMH, ho ohm HMKaKMM 
o6pa30M He npeAHa3HaneHbi An« orpaHMneHM^ 
o6iDeMa SToro M3o6peTeHM«. 

flpMMep 12 

KoMnneKc nepeKMCM BOAopoAa c 
rnMi4MHaHrMAPMAOM nonynanM cneAytoiAMM 
o6pa30M: 1 r o6pa3qa rnMqMHaHrMApMAa 
(Aldrich Chemical Co,, Milwaukee, Wl) 
noMemanM Ha anioMMHMeBbiM noAHOc b 
173-nMTpoBOM KaMepe, b kotopom 
noAAepwuBanacb TeMnepaTypa b 45°C„ CBepxy 
anioMMHMeBbiM hoahoc noKpbiBanM HeTKaHbiM 
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MaiepnanoM TYVEK™, KOTopbiM npeflOTBpau^an 
noTephD rnHquHaHrnflpufla c noAHOca, Korfla 
flaBneHne b Kawiepe CHMwanocb, ho 6bin 
ra3onpoHnqaeMbiM m He a6cop6npoBan nepeKMCb 
BOflopofla. flBepb KaMepbi 3aKpbiBann n 
AaBneHMe b Kaiviepe CHM>Kann flo (0,2 Topp) 26,6 
Ha nyTeM OTKaMUBanna KaMepbi c noMombio 
BaKyyMHoro Hacoca. KcHqeHTpaqMK) nepeKMCM 
BOflopofla, paBHyro 10 ivir/n, co3flaBann nyTeM 
BbinapMBaHU^ cooTBeTCTByrainero o6i»eivia 70% 
BOAHoro pacTBopa nepeKMCM BOflopofla (FMC 
Corp., Philadelphia, PA) b KaMepe. KoHTaKT 
napoB nepeKucH BOflopofla c mHi4MHaHmApnflOM 
noAflep>KHBann b TeneHiie 20 MMHyT, B KOHi^e 
peaKi^noHHoro nepMOAa AasneHne b KaMepe 
cHH>KariM flo 266 fla (2 Topp) n 3aTeM 
B03Bpau^anM k aTMOcqbepHOMy AaBneHMK). 
flpOAyKT peaKi4nn yAanann H3 KaMepbi n 
aHann3Mp0Bann Ha npoqeHTHoe coAepwaHMe 
nepeKMcn BOAopoAa no Becy c noMou^bfo 
cneAyHDi^MX peaKi^MM MOAOMeTpMHecKoro 

TMTpOBaHMR, 

H 2 0 2 + 2KI+H 2 S0 4 -~>I 2 +K 2 0 4 +2H 2 0 
l 2 +2Na 2 S 2 0 3 — >Na 2 S 4 0 6 + 2Nal 
npn peaKMnn TMTpoBaHM* MOAa 
TMocyribcjDaTOM HaTpMH Mcnonb30BanM 
KpaxManbHbirt n ham KaTOp Ana ycMneHM* 

M3MeHeHMfl OKpaCKM B KOHeMHOM TOHKe. npQLjeHT 

no Becy nepeKMCM BOAopoAa paccMMTbiBanw no 
cjieAyromeMy ypaBHGHMio: 

Bee. % H 2 0 2 = [(win Na 2 S 2 0 3 ] 
(HopManbHOCTb Na 2 S203)1 ,7]/(Bec o6pa3L|a b 
rpaMMax), 

BecoBOM" npoLjeHT nepeKMCM BOAopoAa b 
mni^MHaHrnflpuflHOM KOMnneKce, KaK 6bino 
oenapy^eHO, cocraBnan 24,3%. 

DpMMep 13 

KowinneKCbi nepeKMCM BOAopoAa M3 ujupoKoro 
pm® opraHnnecKnx m HeopraHMHecKMX 
KoivinneKcoB nonynann, ncnojib3ya npoqeAypy M3 
npMMepa 12. B io>kaom cnynae ycnoBna peaKi^nn 
6binn TaKMMn >Ke, hto m ycnoBMH b npuMepe 12, 
3a MCKnHDHeHneM Toro, hto 1,0 r Ka>KAoro M3 
coeAHHeHMki, npeACTaBneHHbix b TaOnnqe 14, 
ncnonb30BariM BMecTO rnni^HHaHrMApHAa 

06pa30BaHHbie opraHHHecKMe KOMnneKCbi 
BKnioHaKDT cneAyiOLUMM pflA COeAMHeHMM c 
4)yHKL|MOHanbHbiMM rpynnaMM, KOTopbie 

CnOC06Hbl K 06pa30BaHHK) BOAOpOAHblX CB«3eH c 

nepeKMCbio BOAopoAa: cnnpTbi, sqbMpbi, KeTOHbt, 

KUCnOTbl, aMUHOKMCnOTbl, cnomHbie 3Cf)Mpbt, 

opraHMHecKMe conn, aMMHbi, aMMAbi, nonnaMMflbi, 
nonnypeTaHbi, MoneBMHbi n 6nypeT. 
HeopraHMHecKMe KOMnneKCbi BKniOHaioT 
Kap6oHaTbi c KaTnoHaMM HaTpna, Kanna m 
py6nAMfl, a TaioKe 6nKap6oHaT HaTpna. Kpotvie 
Tore, 6binn Taione nonynenbi KOMnneKCbi 
nepeKncn BOAopoAa c tmapokchaom KanbLjMfl n 
TeTpaHaTpMti-nwpoc^ocqbaTOM. HcxoAHbie 
MaTepManbi 6binn tohko M3MenbHeHHbiMM 
nopoiuKaMM nnki cnerKa 6onee KpynHbiMH 
KpncTannnnecKn m n BeunecTBaMn, 3a 

MCKJlKDHeHMeM HefinOHa 6,6, KOTOpblM 

o6pa6aTbiBancfl b BMAe nneHKM ToniUHHOM 0,12 
mm, n noni/iBMHMMeTMjioBoro aqbMpa, KOTopbin 
6bin b BMAe 50% no Becy BOAHoro pacTBopa. 

KOMnneKCbi nepeKMCM BOAopoAa, 
nonyneHHbie c 3THMM MaTepnanaMH b ycnoBM^x 
onbiTa, 6bmn TBepAbiMH Beo^ecTBaMM, 3a 
MCKJiKDMeHneM nonnBMHnnnnpponnAOHa, 
THCTaMMHa, nonMBMHMJiMeTMnoBoro aqbkipa, 
nonnBUHMnMeTkinKeTOHa, nponnoHaMHAa \a 
1 ,3-AHMeTnnMOHeBMHbK KOMnneKCbi nepeKMcw 
BOAopoAa c 1,3-AHMeTnnMOMeBMHOM n 
nponwoHaMMAOM 6binw cBo6oAHOTeKyHMMW 



>KHAK0CTflMM, KOTOpbiMM nerKo onepkipoBann B 
npoi^ecce CMHTe3a c napoBofi cf)a30M, TaK KaK He 
HywHo 6bino yflan^Tb pacTBopnTenb a^^ 
nonyneHnfl KOHeMHoro npoAyicra. KOMnneKCbi c 
rncTaMMHOM, nonnBMHnnnnpponnAOHOM, 
5 nonMBMHwnMeTnnoBbiM scJd^pom n 

nonnBMHMnMeTnnKeTOHOM 6binn nnnKMMM 
MaTepnanaMM, c KOTopbiMn He TaK nerKo 6bino 
pa6oTaTb, 

B npHMepax 14 m 15 onncaHbi 
1Q AonoxiHHTexibHbie wccneAOBaHHB c 

nonHBMHnnnnpponMAOHOM npw pa3riHHHbix 
ycnoBMflx npoqecca nonyneHna nepoKcnAHoro 
KOMnneKca b BMAe CBo6oAHOTeKyMero TBepAoro 
npoAyKra. 
FlpnMep 14 

15 Bbinn nonyneHbi KOMnneKCbi nepeKHcn 
BOAopoAa c nojiHBHHnnnnpponnAOHOM, b 
KOTopbix npoqeHT nepeKiicn BOAopoAa b 
nonnBMHnnnnpponwAOHOBOM KOMnneKce 
Mennncn nyTeM H3MeHeHMfi oTHoujeHHf? Beca 
nonMBMHwnnwpponHAOHa k KOHqeHTpai_|MM 

20 nepeKMcn BOAopoAa b napoo6pa3HOM coctoahmh 
YenoBM^ b 3TMX onbiTax 6binn nA^HTnHHbi 
ycnoBMHM b npuMepe 12, 3a MCKnioHeHneM Toro, 
hto Bee nonMBHHMnnnpponnAOHa noBbituanca c 
1,0 r ao 3 r m ao 5 r. Bo Bcex onbiTax 
KOHqeHTpaqHfi nepeKMcn BOAopoAa 
noAA©P>KMBanacb nocTOHHHOM Ha ypoBHe 10,0 
Mr/n o6"beMa KaMepbi. Pe3ynbTaTbi sthx 
nccneAOBaHMfi npeACTaBneHbi b Ta6nnqe 15 
flpnMep 15 

Honynann KOMnneKC nepeKncn BOAopoAa c 
30 nBn, Aifl KOToporo nepeKMCb BOAopoAa 
npoM3BOAnnacb M3 KOMnneKca nepeKMcn 
BOAopoAa c MoneBMHOM, KorAa nepeKMCb 
BOAopoAa npoM3BOAMTC?i TaKMM o6pa30M, OHa no 
cyii4ecTBy 6e3BOAHa. B 3tom MccneAOBaHMM 5 r 
flBn noMeu^anM b peaKqMOHHyK) KaMepy m b 
35 peaKqMOHHyio KaMepy nocTaBnann 10 Mr 
H 2 0 2/nMT p Qg^^a KaM epbi nyTeM HarpeBaHM^ 
npMMepno 7 r 35% KOMnneKca H 2 0 2 c 
MoneBMHOM ao TeMnepaTypbi npMMepHO 1 10°C b 
TeneHMe npMMepHO 5 MMHyT. OcTanbHbie 
40 ycnoBM^ 3Toro onbiTa 6binw TeMM >Ke caMbiMn, 
mto m ycnoBMfl b npMMepe 12. HpoqeHT nepeKMCM 
BOAopoAa b HBn KOMnneKca m cjDM3MHecKoe 
cocTOHHMe KOMnneKca npeACTaBneHbi B Ta6nMqe 
15. 

Pe3ynbTaTbi 3tmx aKcnepMMeHTOB 
45 noKa3biBaKDT, hto CBo6oAHo-TeKyHee TBepAoe 
BeiAecTBo Mo>KeT 6biTb nonyneno b cnynae DBfl 
KOMnneKca nepeKMCM BOAopoAa nyTeM 
perynMpoBKM oTHomeHMa flBn k nepeKMCM 
BOAopoAa b napoo6pa3HOM coctohhmm m, 
anbTepHaTMBHO, nyTeM Mcnonb30BaHM^ no 
50 cymecTBy 6e3BOAHoro MCTOMHMKa napa nepeKMCM 
BOAopoAa, 

HeopraHMHecKMe KOMnneKCbi nepeKMCM 
BOAopoAa 

HeopraHMHecKMe KOMnneKCbi nepeKMCM 
55 BOAopoAa TaioKe npMroAHbi Ana Mcnorib30BaHMa 
B KanecTBe CTepMnM3yioinMX BemecTB, KaK 
onMcaHO A^TanbHO 3Aecb Bbime A^ifl 
opraHMHecKMX KOMnneKCOB nepeKMCM BOAopoAa. 
flapbi nepoKCMAa MoryT BbiAen«Tbc« M3 stmx 
HeopraHMHecKMX opraHMHecKMX KOMnneKCOB npM 
50 aTMOcqbepHOM AasneHMM m komh3thom 
TeMnepaType. OAHaKO, KaK onMcano 6onee 
AeTaribHo HM>Ke, cymecTBeHHbie KonMHecTBa 
napoB nepeKMCM BOAopoAa MoryT BbiAenaTbca M3 
HeopraHMHecKMX nepoKCMAHbix KOMnneKCOB npM 

6blCTpOM HarpeBaHMM A° KOHKpeTHblX 

TeMnepaTyp BbiAeneHMa npM noHM>KeHHOM 
AaBneHMM., flna ycneLUHoro BbiAeneHMa nepeKMCM 
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eoflopofla m HeopraHMHecKMX nepoKCHAHbix 
KOMnneKcoB cKopocTb HarpeBaf-Mfl 
HeopraHUMecKMx nepoKCMflHbix KOMnneKcoB 
cocTaBJifieT npeflnoMTMTexibHo, no KpaMHeM 
Mepe, 5°C/mhh; 6onee npeAnoHTHTenbno OHa 
cocTaBji«eT, no KpaPiHePi Mepe, 10°C b MMHyiy; 
eLqe 6onee npeflnoHTMTeribHO, no KpawHefi Mepe, 
50°C/mhh; m Han6onee npeflnoMTHTenbHo OHa 
cocTaBnaeT, no KpaPiHeM Mepe, 1000 °C b 
MUHyTy. 

nepenncneHne THnnHHbix npeflcTaBMTenefi 
3tmx HeopraHMHecKHX nepoKCHflHbix KOMnneKcoB 
m BecoBOM npoqeHT nepeKHcw BOflopo^a 
npefldaBneHbi b Ta6nnLie 16. flpoi^eflypa 
TMTpoBaHMH, ncnonb3yeMaa aha onpefleneHkm 
BecoBoro npoqeHTa H2O2 b KOMnneKcax, 6bina 
TaKow >Ke, KaK n onncaHHan b npHMepe 12. 
HaTpnMKap6oHaTHbM KoivinneKc H 2 0 2 3aKynann 
y Fluka Chemical Corp. ripoqeAypa cnHTe3a c 
napoo6pa3HOM c£>a30M, ncnonb30BaHHafl p>r\n 
cnHTe3a HeopraHMMecKHX nepoKCMAHbix 
KOMnneKcoB 6bina tom we caMOH, hto h 
onucaHHaa b npiiMepe 12, 3a MCKHraneHMeM Toro, 
hto ncnonb30Bann 10 r TBepAoro 
HeopraHHMecKoro o6pa3u,a BMecTo 1-5 r m 
npOBOAMnn ABa peaKi^noHHbix i^MKna BMecTo 
OAHoro, 

flpMMep 16 

PlpoqeAypa peaKqun p,n?\ >KMAKoqba3Horo 
cnHTe3a HeopraHnnecKnx KOMnneKcoB nepeKHcn 
BOAOpoAa 6bina no cyLuecTBy TaKOM >Ke, KaKan 
onwcana Jones et al. (J. Chern, Soa Dalton, 
12: 2526-2532, 1980), BKpaTL\e, 
HeopraHMHecKwe TBepAbie Beii^ecTBa cHanana 
pacTBopnnn b 30% boahom pacTBope nepewcw 
BOAopoAa ao nonyneHkm HacbimeHHoro 
pacTBopa, c nocneAyKDiAMM Ao6aBneHneM no 
KannHM aTaHona. B cnynae KOMnneKcoB 
oKcanaia mm* h Kap6oHaTa py6nAHH 
o6pa30Bb!Banncb 6enbie ocaAKM nepoKcuAa no 
Mepe Toro, KaK B03pacTano KonnnecTBo 
AooaBnaeMoro aTaHona, B cnynae Kap6oHaTa 
KannH, nnpoqbocqbaTa Kan ma m nwpoqbocc|DaTa 
HaTpufi HacbiiAeHHbie pacTBopbi MHKy6npoBann 
npn -10°C b TeneHne HecKonbKnx HacoB, HTo6bi 
o6nernnTb o6pa30BaHne KpucTannnnecKoro 
nepoKCHAHoro KOMnneKca. KoMnneKCbi OTAenanH 

OT >KHAKOCTM C nOMOLAbK) BaKyyMHow 

cjDi/inbTpauiMM, npoMbiBann 3TaHonoM, no KpawHePi 
Mepe, Tpw pa3a m cyiunnn noA BanyyMOM 

flna onpeAeneHna BbiAeneHHH H 2 0 2 wjm 
cnoco6HocTM HeopraHUHecKMX nepoKCMAHbix 
KOMnneKcoB pa3naraTbc« ncnonb30Bann 
AMctDcjDepeHqManbHbiM CKaHMpyK)LL(MM KanopMMeTp 
(flCK) (MOAenb PDS C 2920, TA instruments). 
flCK pa6oTan npw nuneftHOM HarpeBaHMW 
10 °C/mmh m b MHTepBane TeMnepaTyp ot 30°C 
AO 200°C KaK npw aTMoccjuepHOM, TaK m npn 
pa3JiMMHbix ycnoBM^x pa3pe>KeHWH. Co ccbinKaMM 
Ha qbwrypy 5, flCK BKnKonaeT KaMepy a^h 
o6pa3U,a 110, HarpeBaKHJjyio nnacTuny 112 m 
cucTeMy KOHTponsi AasneHMfl. CucieMa KOHTpona 
AaBneHM^ BKnionaeT a^tmhk AaBneHM^ 114, 
coeAMHeHHbiPi c MaHOMeTpoM 116. MaHOMeip 
116 coeAMHeH c peryn^TopoM 118, KOTopbin, b 
cboko OMepeAb, coeAMHeH c KnanaHOM 
perynnpoBKM AasneHM^ 120. flaTHMK AasneHHfi 
114 noABH>KHo cB5i3aH c KnanaHOM perynnpoBKM 
AaBneHna 120 m c HacocoM 122. 

KoMnneKc OKcanaia mnm w nepeKHcn 

BOAOpOAa, CMHTe3MpOBaHHblM, KaK onucaHo 

3Aecb Bbiuje, noMeu4ann b flCK m noABeprann 
B03AeiicTBMK) TeMnepaTyp b MHTepBane ot 50 ao 
170°C npv\ KOHKpeTHOM noHn>KeHHOM A^BneHHU. 
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KaK mo>kho BHAeTb Ha 4>nr, 6, 6onbiuee 
BbiAeneHne H 2 0 2 flaeT 3HAOTepMimecKMM 
npoqecc, nponcxoAfliMUM npn nonn>KeHHOM 
AasneHHn, TorAa KaK 3K30TepMMHecKoe 
pa3no>KeHne H 2 0 2 npeo6naAaeT npn BbicoKMX 
AaBneHMHX. MacTMMHoe CHH>KeHMe AasneHUfi 
npeAnoMTMTenbHO ao Menee (20 Topp) 2,66 Kfla 
n Han6onee npeAnoMTMTenbHO ao MeHee (10 
Topp) 1,33 Kfla. flencTBMTenbHoe AasneHMe b 
KaMepe Ana o6pa3U,a HecKonbKo Bbiuje, neM 
H3MepaeMoe npn6opoM, m AeficTBHTenbHayi 
TeMnepaTypa b KaMepe HecKonbKo HM>Ke, neM 
M3Mep*eMaa TeMnepaTypa MeTannnnecKOM 
nnacTMHbi n anwMMHueBoro cTonMKa. He >Kenasi 
cBy?3biBaTb ce6fl KaKow-nn6o KOHKpeTHoPi 
Teopwew pa6oTbi, npeAnonararoT, hto 
AePiCTBMTenbHoe AasneHne, ncnonb3yeMoe b 
CTepMnM3ai4M0HH0M annapaTe, Aon>KHO 6biTb 
MeHbiue AaBneHM?? napa HeopraHUMecKoro 
nepoKCMAHoro KOMnneKca npM A e ^OTBMTenbHOM 
TeMnepaType b KaMepe &m Toro, MTo6b( 
o6ecneMMTb to, hto KOMnneKC 6yAeT BbiAenyiTb 
napbi nepeKMcn BOAopoAa no cymecTBy 6e3 
pa3no>KeHM^. OAHaKO o6biHHO npMMeHyieMoe 
AaBneHne npeAnoMTMTenbHO MeHee (50 Topp) 
6,65 Kfla, 6onee npeAnoHTHTenbHo MeHee (10 
Topp) 1,33 Kfla. flpn HeKOTopbix 
ocyuj;ecTBneHM?ix 3Toro ii3o6peTeHMR, npw 
KOTopbix A^BneHne napa nepoKCMAHoro 
KOMnneKca HMwe, AaeneHMe npeAnoHTMTenbHo 
Menee (5 Topp) 0,665 Kfla. 

flpn npuMeHeHMH HeopraHHHecKHX 
nepoKcuAHbix KOMnneKcoB cTepnnn3ai4nn 
onpeAenRKou^MM a^« CTa6nnbHocTM KOMnneKca 
^BnaeTCfi to, hto HarpeBaHMe npoMcxoAMT 
6bicTpo, hto MO>KeT npoM3BOAMTbCfi nyTeM 
npeABapnTenbHoro HarpeBaHi>ifl anK)MHHneBOM 
nnacTMHKH nepeA KOHTaKTOM c KOMno3MU,neM 
HeoprannHecKoro nepoKCMAa, npM 

ncnonb30BaHMH HeopraHMHecKMX nepoKcuAHbix 
coeAMHeHMw TaioKe npeAnoMTMTenbHO, HTo6bi 
TeMnepaTypa 6bina Bbiuie 86°C. 

KaK o6cy>KAanocb Bbiuje, npeAnoHTHTenbHo, 
HTo6bi HeopraHMHecKMM KOMnneKC nepeKMcn 
BOAopoAa HarpeBancFi 6bicTpo, T.e. c TaKOM 
cKopocTbK), KaK 1000°C/mhh v\n\A 6onee. 3to 
Mo>KeT 6biTb ocyu4ecTBneHo nyTeM 
KOHTaKTMpoBaHMH nepoKC^Aa c npeABapMTenbHo 
HarpeTOM HarpeBatoiAeM nnacTMHKOM. 
npeAnoHTHTenbHoe ocymecTBneHMe p,im 
BbinonHeHMH TaKoro 6bicTporo HarpeBaHMH 
noKa3ano Ha qburypax 7A n 7B. Co ccbinKaMM Ha 
qburypy 7A noKa3aH annapaT 125 Aii« MH>KeKij|MM 
napoB nepoKcuAa b cTepnnn3ai4HOHHyKo KaMepy 

131 b 3aKpbiTOM nono>KeHMM. HeopraHnnecKMM 
KOMnneKC nepeKHcn BOAopoAa 3aKXiK3HaeTc« b 
nepoKCMAHbiPi amck 132. flucK 132 BKnioMaeT n^Tb 
cnoeB: Tpn cnoa o6epTKW CSR, nopoujoK 
nepoKCMAHoro KOMnneKca m anKOMMHueByio 
qbonbry, noKpbiTyio nonnnponnneHOM. flMCK 132 
Tennon3onnpoBaH no Kpaio c uenbjo coxpaHeHUH 
nopoujKa nepoKcuAHoro KOMnneKca. 
flepoKCMAHbiw auck 132 noMea\aeTcyi noA 
nepqbopMposaHHOM anraMMHMeBOM nnacTMHKo^ 
130, KOTopaa coeAMHeHa c KOpnycoM 150 c 
noMoiAbio coeAMH^ioiAMX anKOMUHMeBbix 
aneMeHTOB 142. flucK 132 cbo6oaho 
yAep>KM BaeTCj^ Ha MecTe Me>KAy 0-KonbL\aMH 
151, nepeA BBeAeHweM napoB nepoKCMAa b 
KaMepy HarpeTbiPi anraMMHweBbiPi cTonMK 134 
HaxoAHTCH b CTopoHe ot nepoKCMAHoro AUCKa 

132 \a coeAMHeH c anKOMMHueBoPi nnacTMHOM 136 
flpy>KHHa (He noKa3aHa) BHyTpw MeM6paHHOM 
kopo6km 138 yAep>KMBaeT nnacTHHy 136 BHM3y b 
3aKpbiTOM nono>KeHMW. KorAa KaMepa 131 
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oTKaMHBaeTCR MeM6paHHaa Kopo6*Ka 138 TaioKe 
OTKaMHBaeTCH, flnacTMHa 136 noMeii^aeTCH 
npoTMB O-Koneq 148, OTAenflfl TaKMM o6pa30M 
KaMepy flnn BbiAeneHMfl nepoKCMfla 152 ot 
nponycKHoro Kanana 158. AnnapaT 
yAepwuBaeTCfl Ha MecTe m coeRmneicn co 
CTepnnn3ai4MOHHOH KaMepoM 131 6onTaMM 144, 
146, 154 m 156. 

Co ccbiriKaMH Ha cfwrypy 7B, hto6w npwBecTH 

CTOflMK 134 B K0HT3KT C nepOKCMflHblM AMCKOM 

132, MeM6paHHa« Kopo6Ka 138 OTKaMMBaeTCH. 
Ecnn AasneHne noBbiwaeTCH, MeM6paHHa« 
Kopo6Ka 138 ABtweTca BBepx, TeM caMbiM 
npoflBuraa HarpeTbiM anwMUHMeBbiki ctojimk 134 
b nonoweHwe nporns nepoKCMflHoro AMCKa 132, B 
npeflnoMTHTenbHOM ocyu^ecTBneHMM 
anioMMHueBbiM ctotimk 134 npeflBapHTexibHO 
HarpeBaeTCfi ao 175 °C; oAHaKo MoryT 
Mcnonb30BaTbca Apyrwe TeMnepaTypbi, 3aTeM M3 
nopoujKa Mepe3 cnoM CSR BbiAenyieTCfl nap 
nepoKCMAa, npoxoAMT Mepe3 OTBepcTMfl 160 b 
nep4)opnpoBaHHoPi anioMHHMeBOM nnacTMHKe 
130 n nodynaei b KaMepy p,nn BbiAeneHna 
nepoKCMAa 152. flBuweHtfe BBepx Harpeioro 
arifOMMHueBoro CTonMKa 134 TaioKe OTKpbiBaeT 
KaMepy Rnn BbiAeneHM* nepoKCMAa 152, 
no3BoriH« napaM nepoKCMAa npoMTM b Kananbi 

158, KOTOpbie nOABM>KHO CBfl3aHbl co 

cTepmiM3ai4MOHHOM KaMepoPl 

HeopraHnnecKHMH nepoKCHAHbiMM 
KOMnneKcaMM, Mcnorib30BaHHbiMM b cneAyHDiAnx 
AByx npMMepax arm onpeAeneHM* KonnnecTBa 
BbiAeneHMfi nepoKCMAa M acjx^eKTMBHocTM 
cTepnnn3ai4nn p 6binn nwpoc^occ^aT KanMfi 

(K4P2o 7 . 3H 2 0 2 :nK), OKcanaT KanMH 

^ K 2 C 2°4 0 1H 202^0K) v\ Kap6oHaT HaTpwa 

(Na 2C 0 3 « 1,5H 2 0 2 :KH). 
flpMMep 17 

BbiAeneH^e nepoKcufla m KH, OK m PIK 
HfleanbHaa TeMnepaTypa, npn kotopom 

^ 2 ® 2 BbiAejineTc^ M3 KH, OK v\V\K onpeAermnn 
c noMounbio flCK, fleMCTBMTenbHoe KonnnecTBo 
H 2 0 2 BbiAennBLueroca M3 2 r Ka>KAoro M3 stux 
KOMnneKcoB onpeAen^nn npn pa3Hbix 
TeMnepaiypax c ncnorib30BaHneM 75-jimtpoboh 
KaMepbi m annapaia c cjDnryp 7A n 7B. 
KoriHHecTBo H 2 0 2 , BbifleneHHoro m flK npn 
175 °C, 6bino 6onbiue, neM nm KH m OK. Xoth 
KH BbiAen*n, no KpaMHePi Mepe, KonnMecTBo 
H 2 0 2 npn 175°C, 3HaMMTenbHo 6oxibUjee 
BbiAeneHne Ha6nK>Aanocb, KorAa KonnnecTBo 
o6pa3qa yBennmiBanocb (Ta6n.17). 
flpnMep 18 

HcnbiTanne 3-cjx^eKTMBHOCTM c 

ncnonb30BaHMeM KH, OK m I1K 

2 • 10 6 cnop B.subtilis var, niger 
noMeL^ann Ha ne3Bne M3 HC. Tpn 
o6ceMeHeHHbie ne3Bn« cHanana noMemanM b 
nono>KeHkmx BnepeAM, b cepeAMHe m c3aAW 
3aBepnyToro b Spunquard 

nonncfieHnneHOKCHAHoro noAHoca 10" x 21" x 
3,5". 3aBepHyTbifi noAHoc 3aieM noMetnanM b 
75-nnTpoByHD BaKyyMHyro KaMepy, MMenDinyfo 
nepBOHananbHoe AasneHne pa3pe>KeHMH (0,2 
Topp) 26,6 fla. riepoKCMAHbiPi ahck 5,5" 6bin 
M3roTOBJieH nyTeM TepMOH3orifli4MM nopouiKOB 
KH, OK nnw l~IK HeopraHvmecKnx nepoKCMAOB 
Me>KAy TpeM« cno^MM Spunquard n oahmm cnoeM 
anioMMHueBovi dponbm, noKpbiTOM 

nonnnponnneHOBOM nneHKoPi. FlepoKCMA 
BbiAen^nc?! c noMOU^bK) KOHTaKia AUCKa b 
TeneHne 2 mmhyt c amoMMHMeBow nnacTMHOM, 



koto Da 6bma npeABapnTeribHO HarpeTa ao 
175 °C, c nocneAyioiAMM AononHmenbHbiM 
BpeMeHeM p,\A(pdpy3\A\A, paBHbiM 8 MnnyTaM ao 
o6mero BpeMeHM 3Kcno3ni4MM, paBHoro 10 
MMHyTaM, llocne o6pa6oTKM Tpn ne3BM« 
pa3AenbHO noMe^ann b TpnnTMKa3HbiM coeBbiM 
6ynbOH (TCB) npn 32°C Ha 7 AHeM n ymiTbisann 
6aKTepnanbHbiPi poet. Pe3ynbTaTbi 

cyMMMpoBaHbi b TaGnnqe 18 

KaK mo>kho BMAeTb m ia6nv\\\h\ HMKaKoro 

10 pocTa cnop He Ha6nK>Aanocb, 3a MCKJiioHeHMeM 
3KcnepMMeHTa c 2 r KH (1/3)» OAHaKo, KorAa 
KonnnecTBO KH, noABepraeMoe ncnapeHMK), 
yBejiHHMBanw ao 3 r, 6aKTepnanbHoro pocia He 
Ha6nK>Aanocb. 3tm pe3ynbTaTbi noATBep>KAaK)T 
3Cf)C|5eKTHBH0CTb cTepnnn3ai4MM c 

15 ncnojib30BaHneM coeAMHeHM^ HeopraHnnecKoro 
Bei^ecTBa c nepeKMCbio BOAopoAa. 

HeopraHHHecKne KOMnneKCbi nepeKMCM 
BOAOpOAa MoryT nerxo BK/ifOMaTbCf? b npoqeAypb! 
CTepHnM3aL4MH, onncaHHbie 3Aecb BbiLue b 
coneTaHMM c opraHnMecKMMM nepoKCHAHbiMM 
KOMnneKcaMM, HanpMMep, HeopraHnnecKHe 
KOMnneKCbi MoryT ncnonb30BaTbca b coneTaHHH 
c MeTOAOM cTepnnn3ai4MM nna3MOM, nnn b 
coneTaHnn c caMocTepnnnsywLqeM o6onoMKon, 
rAe nepoKCMA MeAneHHo BbiAen^eTc^ M3 

25 KOMnneKca. floAo6HbiM >Ke o6pa30M 
HeopraHMHecKMe KOMnneKCbi MoryT TaK>Ke 
Mcnonb30BaTbcsq npn cTepMnki3aL(MM npeAMeros, 
MMeHDLL|nx y3Kne npocBeTbi, npwMeM cocyA, 
coAep^au^MM HeopraHUHecKiw nepoKCMAHbiiH 
KOMnneKC noAcoeAn H^eTC^ k npocBeiy. 

30 flononHMTenbHo Mo>KeT npnMeHSTbca 
nynbCMpoBaHne AaBneHMfi napoB M3 
HeopraHMHecKMX nepoKC^AHbix KOMnneKcoB, 
flpyrne npMMepbi ncnonb30BaHH« 
HeopraHMHecKMX KOMnneKcoB a^^ CTepMnM3ai4MM 
6yAyT oneBMAHbi cneqManMCTy npM o6pau4eHMM k 

35 A^HHOMy onMcaHMio, 

OopMyna H3o6peTeHHfi: 

1. AnnapaT f\m cTepMnM3au,MM npeAMeTa 
nepeKMCbio BOAopoAa, coAep>Kau4MM: KOHTeMHep 
Ana coAepwaHMH npeAMeTa, noAnemaLAero 

40 CTepnnM3ai_(MM npM AaBneHMM MeHee (50 Topp) 
6,65 Kfla m mctomhmk napa nepeKMCM BOAopoAa, 
coeAMHeHHbiM nocpeACTBOM TeKyneM cpeAW c 

yKa3aHHblM KOHTeMHepOM, npM 3TOM yKa3aHHb!M 
MCTOHHMK COAep>KMT HeBOAHbIM HeOpraHMHeCKMM 

KOMnneKC nepeKMCM BOAopoAa, KOTopbiM He 
45 pa3naraeTc« c BbiAeneHMeM 

ranoMAOBOAopoAHOM KMcnoTbi, npMHeM 
yKa3aHHbiM KOMnneKC naxoAMTca npM 
TeMnepaType 6onee 86°C, m yKa3aHHbiM 
mctomhmk cc^opMMpoBaH TaK, HTo yKa3aHHbiM nap 

MO)KeT K0HT3KTM pOB3Tb C yKa3aHHblM npeflMeTOM 

Ana ocyLAecTBneHMS 0TepMnM3aL|MM 

2. AnnapaT no n.1, b kotopom yKa3aHHoe 
AaBneHMe MeHee hbu (20 Topp) 2,66 Klla. 

3. AnnapaT no n.1, b kotopom yKa3aHHoe 
AaBneHMe MeHee Mew (10 Topp) 1,33 Kfla, 

55 4. AnnapaT no n/1, b kotopom yKa3aHHbiM 
mctomhmk pacnono>KeH BHyTpM yKa3aHHoro 
KOHTeMHepa. 

5. AnnapaT no n.1, AononHMTenbHO 
coAep>Kaii4MM eMKocTb, pacnoxio>KeHHyK) CHapy>KM 
yKa3aHHoro KOHTeMHepa, b kotopom noMeLqaeTCfi 

60 yKa3aHHWM KOMnneKC, m BXOAHoe oTBepcTMe, 
o6ecneHMBaK)U4ee coeAMHeHMe nocpeACTBOM 
TeKyneM cpeAbi Me>KAy yKa3aHHbiM KOHTePiHepoM 
m yK33aHH0M eMKocTbto TaK, mto nap, 
BbiAenMBUJMMCfl M3 yKa3aHHoro KOMnneKca, 
npoxoAMT nepe3 yKa3aHHoe bxoahos OTBepcTMe b 
yKa3aHHbiM KOHTeMHep {xnn ocymecTBneHMfl 
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CTepnnn3ai4MM. 

6. AnnapaT no n.1, b kotopom yKa3aHHbiM 
HeopraHMMecKMM KOMnneKc nepeKMCM BOAopoAa 
MBnaeTca KOMnneKcoM Kap6oHaTa HaTpua, 
nnpocpocct)aTa KanMM vrnw oKcanaTa KanwR 

7. Annapai no n. 1 , AononHMTenbHo 
BKnKDMaK)Li4HM HarpeBaienb, pacnonoweHHbiM 
BHyTpM yKa3aHHoro KOHTeMHepa, npn stom 
yKa3aHHb)M KOMnneKc noMemaeTCM Ha yKa3aHHbiM 
HarpeBaTerib m HarpeBaeTCM Ana o6nerneHMM 
BbiAeneHMM yKa3aHHoro napa M3 yKa3aHHoro 
KOMnneKca. 

8. AnnapaT no n. 7, b kotopom yKa3aHHbiM 
HarpeBaTenb HarpeBaeTCM nepeA 

K0HTaKTMp0BaHH6M C yKa3aHHb)M KOMnneKCOM. 

9. AnnapaT no n.1, AononHMTenbHo 
C0Aep>KaiHMM BaKyyMHbiPi Hacoc c coeflMHeHneM 
nocpeflCTBOM TeKyneii cpeflbi c yKa3aHHbiM 
KOHTeM HepoM p,nn co3AaHMH BaKyyMa b 
KOHTeMHepe. 

10. AnnapaT no n.1, AononHMTenbHo 
coAep>KaLAMM sneicrpoA, npncnoco6neHHbiM a^^ 
reHepai^MM nna3Mbi BOKpyr yKa3aHHoro 
npeAMeTa, 

11. AnnapaT no n.1 0, b kotopom sneicrpoA 
HaxoA^iTca BHyTpM yKa3aHHoro KOHTeMHepa. 

12. AnnapaT no n. 10, b kotopom yKa3aHHbifi 
sneirrpoA pacnonoweH OTAenbHo ot yKa3aHHoro 
KOHTeMHepa v\ ycTpoeH TaK, MTo6bi reHepupyeivia?? 
mm nna3Ma TeKna no HanpaBneHMio k yKa3aHHOMy 
npeAMeTy m BOKpyr Hero., 

13. AnnapaT no n. 1, b kotopom yKa3aHHbiM 
KOMnneKc HaxoAnrca b TBepAOM 0>a3e. 

14. Cnoco6 0Tepnnn3aL(HM npeAMeTa napoM 
nepeKMCM BOAopoAa, BKjnioHaioLAMM noMeujeHMe 
yKa3aHHoro npeAMeTa b KOHTefiHep; 
KOHTaKTHpoBaHne HeopraHMMecKoro KOMnneKca 
nepeKMCM BOAopoAa, KOTopbiM He pa3naraeTCM c 
BbiAeneHMeM ranoMAOBOAopoAHOM KMcnoTbi npM 
HarpeBaHMM KOMnneKca co cKOpocrbK) no 
MeHbLuew Mepe 5°C/mmh, c npeAMeTOM m 
cTepnnn3aqnfi npeAMeTa, 

15. Cnoco6 no a 14, b kotopom cKopocTb 
HaroeBaHM^ cocTaBnaeT no KpaMHefi Mepe 
10 °C/mmh. 

16. Cnoco6 no a 14, b kotopom CKopocTb 
HaroeBaHMM cocTaBnaeT no KpaMHeM Mepe 
50 °C/mmh. 

17. Cnoco6 no n.1 4, b kotopom CKopocTb 
HarpeBaHUH cocTaBnaeT no KpatineM Mepe 
1000 °C/MMH. 

18. Cnoco6 no n,14, b kotopom KOMnneKc 
C0Aep>KMT MeHee 10% boaw, 

19. Cnoco6 no n.14, b kotopom CTaAHM 
HarpeBaHMM BKnioqaeT KOHTaKTMpoBaHMe 
yKa3aHHoro KOMnneKca c npeABapMTenbHo 
HarpeTbiM HarpeBaTeneM. 

20. Cnoco6 no n.1 4, b kotopom yKa3aHHbin 
KOMnneKc HarpeBaKrr ao TeMnepaTypbi BbiLue 
86 °C. 

21. Cnoco6 no n.14, AononHMTenbHo 
BKfiioHaiOLAMM co3AaHMe BaKyyMa b KOHTeMHepe 
nepeA BBeAeHMeM yKa3aHHoro napa b yKa3aHHbiM 
KOHTeMHep npM AaBneHMM MeHee (50 Topp) 6,65 
KFIa. 

22. Cnoco6 no n.21, b kotopom yKa3aHHoe 
AaBneHMe cocTaBnaeT MeHee (20 Topp) 2,66 
Kfla. 

23. Cnoco6 no n,21, b kotopom yKa3aHHoe 
AaBneHMe cocTaBnaeT MeHee neM (10 Topp) 1,33 
KTla. 

24. Cnoco6 no a 14, AononHMTenbHo 
BKJiKOHafOLUMM reHepMpoBaHMe nna3Mbi BOKpyr 
yKa3aHHoro npeAMeTa nocne BBeAeHMR 



yKa3aHHoro napa b yKa3aHHbiPi KOHrePiHep. 

25. Cnoco6 no n.24, b kotopom yKa3aHHyw 
nna3My renepMpyioT BHyTpM KOHTeMHepa. 

26. Cnoco6 no n.24, b kotopom yKa3aHHyio 
nna3My reHepMpyioT BHe KOHTeMHepa m 0Ha Tener 

5 BHyTpb KOHTeMHepa m BOKpyr yKa3aHHoro 
npeAMeTa. 

27. Cnoco6 no n,14, b kotopom CTaAMH 
KOHTaKTM poBaHMM BKDfOHaeT nynbcai_|Mio 
AaBneHMM yKa3aHHoro napa, 

10 28. Cnoco6 cTepM jim zsuy\ m npeAMeTa 
nepeKMCbK) BOAopoAa, BKnioMaioiAMM : 
noMeix^eHMe npeflMeTa b eMKocTb, coAepwamyK) 
HeopraHMMecKMM KOMnneKc nepeKMCM BOAopoAa; 
repMeTM3aL4MK3 yKa3aHHOM eMKocTH; 

BbiAep>KMBaHMe yKa3aHHOM eMKOCTM npn 

15 TeMnepaType HM>Ke 70°C b TeneHMe BpeMeHM, 
AOCTaTOHHoro a^m BbiAeneHMM napoB nepeKMCM 
BOAopoAa M3 yKa3aHHoro KOMnneKca p,nn 
ocyLnecTBneHMM cTepMfiM3au,MM npeAMeTa. 

29, Cnoco6 no n.28, b kotopom yKa3aHHyto 
eMKocTb BbiAep>KMBaK)T npM A^sneHMM MeHee 

20 aTMoccpepHoro AasneHna. 

30, Cnoco6 no n.28, b kotopom yKa3aHHyK3 
eMKocTb BbiAep>KMBaioT npM TeMnepaType HM>Ke 
npMMepno 40°C. 

31, Cnoco6 no n,28, b kotopom yKa3aHHyn3 
25 eMKocTb HarpesafOT ao TeMnepaTypbi 6onee 

23 °C ahm o6nerHeHM« BbiAeneHMM yKa3aHHoro 
napa. 

32, Cnoco6 no n.28, b kotopom yKa3aHHyrc> 
eMKocTb Bbi6MpaK)T M3 rpynnbi, cocTOMineM M3 
naKeTa, KOHTeMHepa, KaMepbi m KOMHaTbi. 

30 33. Cnoco6 no n.28, b kotopom yKa3aHHbiM 

KOMnneKc nepeKMCM BOAopoAa HaxoAMTca b 

qbopMe nopoujKa, 

34. Cnoco6 no n.28, b kotopom yKa3aHHbiM 

KOMnneKc nepeKMCM BOAopoAa HaxoAMTCM b 

c|)opMe Ta6neTKM. 
35 35. Cnoco6 no n,28, b kotopom yKa3aHHa?i 

CTaAMM repMeTM3ai4MM BKriKDHaeT repMeTM3ai4MK) 

yK33aHH0M eMKOCTM rasonpoHMqaeMbiM 

MaTepManoM. 

36. Cnoco6 no n.28, b kotopom yKa3aHHbiM 
40 ra3onpoHMqaeMbiM MaTepMan Bbi6MpafOT M3 

rpynnbi, cocTOfuneM M3 TYVEK™, o6epTKM CSR 
m 6yMarM. 

37. FepMeTMHHafl eMKocTb, coAep>KaumaM 
CTepMJibHbiM npoAyKT m HeopraHMMecKMM 
KOMnneKc nepeKMCM BOAopoAa, KOTopbiM He 

45 pa3naraeTCM c BbiAeneHMeM 

ranoMAOBOAopoAHOM KMcnoTbi. 

38. Cnoco6 CTepMnM3aL|MM npeAMeTa 
nepeKMCbK) BOAopoAa, BKnioqaiouyw: 
noMeii|eHMe yKa3aHHoro npeAMeTa b KOHTeMHep, 
KOHTaKTMpoBaHMe npeAMeTa c napoM nepeKMCM 

50 BOAopoAa a^« KOHTaiaa c npeAMeTOM M ero 
cTepnnM3aqMM, npM 3TOM yKa3aHHbiM nap 
BbiAenqeTc?! M3 HeopraHMMecKoro KOMnneKca 
nepeKMCM BOAopoAa, KOTopbiM He pa3naraeTCM c 
BbiAeneHMeM ranoMAOBOAopoAHOM KMcnoTbi. 

39. Cnoco6 CTepMnM3aqMM npeAMeTa, 
MMeNDLqero nepMcjDepMMHyK) nacTb c y3KMM 
npocBeTOM b HeM, nepeKMCbK) BOAopoAa, 
BKmoMaraiAMM: coeAMHeHMe cocyAa, 
coAep>KaLAero HeopraHMMecKMM KOMnneKc 
nepeKMCM BOAopoAa, KOTopbiM He pa3naraeTca c 

qq BbiAeneHMeM ranoMAOBOAopoAHOM KMcnoTbi, k 
npocBeTy b npeAMeTe; noMeiAeHMe npeAMeTa b 
KOHTeMHep, npM stom yKa3aHHbtM cocyA ocTaeTCM 
coeAMHeHHbiM c npocBeTOM; cHMM<eHMe AaBneHMM 

B yK33aHHOM KOHTeMHepe; M KOHTaKTMpoBaHMe 

npocBeTa npeAMeTa c napoM nepeKMCM 
BOAopoAa, BbiAeneHHbiM yKa3aHHbiM 
HeopraHMMecKMM KOMnneKcoM nepeKMCM 



BOAopoAa npn TeMnepaType MeHee 70°C. 



5 



10 



15 



20 



25 



O 



30 



35 



CM 

m 

CD 



73 



40 



45 



CD 
Oi 



50 



55 



o 



60 



-19- 



TaSjinua 1 



7J 
ro 

G) 



O 



XHMHHecKoe BemecTBo 


: Heo6xojD|HMaH othoch- 


' HHTepaTypHan 




: TeJibHan BJiajKHOCTB 


: ccwJiKa 






flJIH OnTHMajIBHOH 3$- 


• 






$eKTHBHOCTH 


■ 
• 




Okhcb STHJieHa 


25-50% 




1 


Okhcb nponHJieHa 


25-50% 




1 


03OH 


75-90% 




2 


t*F> w & *• n r n r*> ti -ft 

vopMajibAGrHxi 






1 


TJiyTapajiB^erHja 


80-90% 




3 


HByOKHCb xjiopa 


60-80% 




4 


MeTHJlGpOMHE 


40-70% 




1 


j>> -IlponHOJiaKTOH 


>75% 




1 


nepyKcycHan KHCJioTa 


40-80% 




5 



1. Bruch, C.W.Gaseseous Sterilization, Ann, Rev. Microbiology 
15: 245-262 /1961/. 

2. Janssen, D.W. and Schneider, P.M. Overview of Ethylene 

Oxide Alternative Sterilization Technoloqios , Zentaralserili- 
sation 1: 16-32 (1993) . 

3. Bovallius, A. and Anas. P « Surf ace-Decontaminatinq Ac- 
tion of Glutaraldehyde in the Gas-Aerosol Phase. Applied and 
Environmental Microbioloqy , 129-134 (Auq. 1977) . 

4. Knapp, J.E. et al. Chlorine Dioxide As a Gaseous Steri- 
lant, Medical Device & Diaqnostic Industry, 48-51 (Sept. 1986). 

5. Portner, D.M. and Hoffman, R.K. Sporocidal Effect of 
Peracetic Acid Vapor, Applied Microbioloqy 16:1782-1785 
(1968) . 
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TaGiiHua 2 

B03XieftCTBHe OTHOCHT0JIBHOH BJiaJKHOCTH Ha 34>$eKTHBHOCTB 
JlHCTEJ HC C npOCBBTaMH B HC 3 MM X 50 CM 



BpeMH flH$4>y- 

3HH 


PesyjibTaTbi no CTepmibHocTH 

• 

(Il0JI0)KHTeJIbHbie/tIHCJ10 06pa3UOB) 






"1% OTH.Bjia^cH. :5% 


OTH.BjiawH. :10% 


OTH ■ BJiaJKH . 


5 


0/3 


0/3 


3/3 


10 


0/3 


0/3 


2/3 


15 


0/3 


0/3 


0/3 


30 


0/3 


0/3 


0/3 



CM 



TadJiHua 3 

CpaBHeHHe 3#6kthbhocth BOxiHbix/HeBOflHbix npenapaTOB 

CM 

Jle3BHH H3 HC b npocBeTax b HC 





HCTOMHHK : BpeMiJ flH$~ 

nepoKCH^a : $y 3HH (mhh) 


• 

• p e3 yj| BTaxH no CTepHJIbHOCTH 

jibHbie/tiHCjio o6pa3uoB) 

• 


(nojio»HTe- 




• 

■ 
• 




: 3 mm x 40 cm: 3 

• • 

• * 


mm x 50 cm : 1 

• 
• 


MM X 50 CM 


73 

C 




5 
10 


3/3 
0/3 


3/3 
2/3 


3/3 
3/3 




50% pacTBOp 


15 

20 


1/3 
0/3 


1/3 
0/3 


1/3 
1/3 






25 


0/3 


0/3 


1/3 


ro 




5 


0/3 


0/3 


0/3 






10 


0/3 


0/3 


0/3 



c 



O 
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nponojiHteHHe Ta6xiHUbi 3 



MotieBHHonepoKCHn 



15 
20 
25 



0/3 
0/3 
0/3 



0/3 
0/3 
0/3 



0/3 
0/3 
0/3 



Ta6jiHua 4 



CpaBHeHHe 3$$6kthbhocth BOflHoro/HeBOflHoro npenapaTa 



ByMaKHan nojiocKa 6 mm x 4 mm b npocBeTax b Te$jioHe 





Hcto^hhk : 


BpeMH 


: Pe3yjifeTaTH no 


CTepHJIBHOCTH 






nepoKCH^a 


EH<J><f>y3HH J 


! (nOJlOJKHTeJlBHbie/tiHCHO o6pa3uoB) 






(MHE) 5 
















' 1 MM x : 


1 MM X 


: 1 


MM x : 


1 MM X 








1 m : 

• » 
» ■ 


2 M 


: 3 


M : 

• 

• 


4 M 






5 


3/3 


3/3 




3/3 


3/3 






10 


3/3 


3/3 




3/3 


3/3 




50% pacTBop 


15 


0/3 


1/3 




1/3 


2/3 






20 


0/3 


0/3 




1/3 


1/3 






25 


0/3 


0/3 




0/3 


1/3 


7J 
















C 




















5 


0/3 


0/3 




0/3 


0/3 


K) 




10 


0/3 


0/3 




0/3 


0/3 


















-si 


Mo^eBHHO- 


15 


0/3 


0/3 




0/3 


0/3 


a 


nepoKCHji 


20 


0/3 


0/3 




0/3 


0/3 


Ol 
















N> 




25 


0/3 


0/3 




0/3 


0/3 
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Ta6jiHqa 8 



BbiaejieHHe HeBOflHoro nepoKCHaa npa pa3JiH*iHbix TeMnepaTypax 



TeMnepaTypa HarpeBaHHH 


% BhweneHHoro nepoKcmta 


80°C 


r* 25% 


100°C 


~ 65% 


120°C 


~ 80% 


130°C 


~ 90% 


140°C 


~100% 



CaMOCTepHJiHsyiomHe naiceTbi 



Ta6JiHna 9 



C ra3onpoHHiiaeMi>iM 6apbepoM ( TYYftt /MYlAR. ) 



TeMnepaTypa: Bha nepoKcnaa: 1 *i 



2 hz 3 H 



4 *i 



CM 
O 



CM 

an 

CD 



73 
C 



23 C noporaoK 
Ta6JieTKa 

40°C nopomoK 
Ta6jieTKa 



60°C 



+ 
+ 



nopomoK 
Ta6jieTKa 



O 



Ta6JiHua 10 

CaMOCTepHJiH3ywnjHe naKeTbi c ra3onpoHHuaeMbm 6api>epoM 



h 6ea Hero 


TeMnepaTypa: 


Tnn ynaKOBKH 


: 2 ^ 


: 4 n 


23°C 


MX LA ft./ MYLAR 









ByMara/ MY I A ft 


+ 




40°C 


M V ) A t> I MY I A J? 








ByMara/ MYIAR 






60°C 


MYIAR 1 NYIA& 








By M ara/ /VY/AZ 







Ta6JiHua 11 

CaMOCTepHJiHsyiomHe KOHTeftHepn 6e3 BosayxonpoHHuaeMoro okhs 



TeMnepaTypa : Tnn ynaKOBKH : 2 *i : 6 ^ 

PacnaKOBaHHan Ta6JieTKa + 

23°C Ta6jieTKa, ynaKOBaHHan b C/C n + 

riopomoK, ynaKOBaHHbid b C/C + 



-26- 



o 



TennepaTypa: Tnn ynaKOBKH : 2 q : 6 v 



PacnaKOBaHHaa Ta6jieTKa 
40°C Ta6JieTKa # ynaKOBaHHan b C/C 
nopomoK, ynaKOBaHHbift b C/C 



PacnaKOBaHHaa Ta6jieTKa 
60°C Ta6jieTKa, ynaKOBaHHan b C/C 
nopomoK, ynaKOBaHHbn* b C/C 



x - naKeT, caejiaHHbift H3 C5R ynaKOBKH 



TatfJiHua 12 



73 PacnaKOBaHHan Ta6jieTKa + + + 

C 

PacnaKOBaHHbifi nopomoK + + ■+• 
Ta6JieTKa, ynaxoBaHHa* 

B T/T H + + + 

23 C nopomoK, ynaKOBaHHbift b 



T/T 



en 

to Ta6neTKa r ynaKosaHHa* 



b C/C** + + + 

nopomoK, ynaKOBaHHbift b 

C/C + + + 



CM 

o 



CaMocTepHHHsyiomHe KOHTeEHepbi c okhom H3 ra3onponycKaiomero ^ 

SO 

CSR 

CO 

TeMne- # THn ynaKOBKH : 0 r 5n : 1 , On: 1 , 5vl : 2 ,0x1 : 3, On :4,0 n c 

paTypa: 
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TeMne-'THn ynaKOBKH :0,5*i:l, On:l,5q:2,Oq: 3, On :4,0 <i 

pa^ypa: 

PacnaKOBaHHan Ta6jie- 
TKa - 

PacnaKOBaHHbift nopa- 
moK - 

40°C *a6jieTKa, ynaKOBaH- 

Han b T/T + 

IIopomoK , ynaKOBaH- 

Hb3H B T/T - 

TabJieTKa, ynaKOBaa- ^ 



Han b C/C 
nopomoK , ynaKOBaH- 

HBIH B C/C 



PacnaKOBaHHan Ta6jieT- 
Ka 

PacnaKOBaHHbift nopo- 
moic 



CM 
CO 



7i 60 C Ta6JieTKa, ynaKOBaa- 

C Ha5i b T/T 

M nopomoK, ynaKOBaHHbiii 

b T/T 

Ta6 JieTKa , ynaKosaH- 

& nan b C/C 

CM 



a: 



Ta6jieTKa , ynaKOBaH- 
Han b C/C 



k - naiceT, h 3FOtob jieHHbift H3 

O 

1^ kh - naKe-r, H3roTOBjieHHUi* H3 o6epTKH C5R 
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Ta6jiHua 13 

CaMocTepHJiH3yiomHe KOHTeftHepn c rasonpoHHuaeMbiM okhom 
b ycjioBH5ix noHH»eHHoro aaBueHHH 



TeMnepaTypa: THn ynaKOBKH 



7J 
C 

to 



: 4,5 ji KaMepa:173 ji Ka- 
2 tMepa 



23°C 



PacnaKOBaHHHH nopomoK 

nopoinoK, ynaKOBaHHbift b 
T/T 

nopomoK, ynaKOBaHHbiH b 
C/C 

TafijiHua 14 

QgeHHBaeMbie coeflHHeHHH h BecoBofi npoueHT nepeKHCH Boaopoga, 
npHcyTGTByiomKft b KOMnireKcaXy o6pa3QBaHHbix c noMombio npoqecca 

cHH*re3a c napoBoa $a3Q& 



XHMHtiecKoe Ha3Ba- XHMH^ecKoe CTpoe- : Bec.% noc- : Kjiacc 

HHe : HHe : ne °6pa6o« # 

tkh nepoK-* 

• rCHJJOM : 



nOJIHBHHHJIOBHi! cnHpT f-CH~CH (OH) - J 



18 , 9% CnHpT 



IlOJIHBHHHJIMeTHJTeHO- 
Bblft 3$Hp 

IIOJIHBHHHJIMeTHJIKe- 
TOH 



/T-CH 2 CH (OCH 3 ) - 2 h 22 ,0% 3<f>H P 



f-CHj-CH (COCH 3 ) -j 13 , 9% KeTOH 
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73 
C 

"-si 

on 



O 



XHMHuecKOe Ha3- " XHMH^ecieoe cTpoeime 
BaHHe : 



nojiHaKpHJioBan 

KHCJiOTa f -CH 2 CH(COOH) 



:Bec.% no-* 
:cjie o6pa~ m 
6otkh ne-' 

^POKCHCOM : 



Kiracc 



H 2 C(AAi 2 ) (COOH) 



I -rHCTHEHH fA /=CH HCH=C]CH 7 CH(^H 9 )C00H 



FIojiHBKHHaueTaT f-CH 2 CH (OCOCH 3 ) - 
AqeTaTuejuii0JiO3a 

AjIBTHHaT HaTpHH 

C y ji b $a t qe ji hio ji o - 
3a, HaTpHeBan 

COJIB 



5,1% KHCJiOTa 

20 , 7% Amhhokhc- 
jiOTa 

14,1 Amhhokhc- 
jiOTa 

9 , 1 3$Hp 

10,9% 3$Hp 

27 , 7% OpraHH^e- 
CKan cojib 

OpraHH^e™ 
CKan cojib 



riOJIH-4-BHHHJinH- 
pHJJHH 

THCTaMHH 

nponHOHaMHH 
MotieBHHa 

1 , 3-flHMeTHJlMO- 

^eBHHa 
BHypeT 

nojiHaKpHJiaMHXi 

riOJIHBHHHJinHppO- 
JTHHOH 



f-CH 2 CH(p-C 5 H 4 )-3 



f/^CH;VHCH=C-aCH 0 CH^^) 

L [ 2 * 2 

(C 2 H 5 )COAH 2 
(H 2 ^1 2 CO 



(H 3 C)HACO/ra(CH 3 ) 
(H 2 //) CO (AH)C0WH 2 ) 

C-cH 2 cH(co#H 2 j-; H 



f-CH 2 CH (~MCH 2 ) 3 C0) -J^ 

L— — » — i 



18,2% 



21,8% 



ApoMaTH- 

aMHH 



13,2% Amhh 

31,8% Amhc 
17,9% Mo^eBHHa 

31,7% MotieBHHa 
13,7% BHypeT 
30,1% nojmaMHfl 

29,9% nojiHaMHzi 
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Ta6JiHqa 15 



73 
C 

ro 

-si 

G) 

ro 



O 



3$4>eKT QTHomeHHH nojiHBHHHjinHppojiHxiOHa g nepeocH BQfiopofla 
b napoo6pa3HOM coctohhhh Ha % nepeKHCH Boaopo,qa b KOMnjieKce 
h 4>H3H^ecKoe cocTOHHHe npoayKTa 





Don nun /n\ 


• Don a U A 

: isec • ^ 2 2 
:b KOMnjieKce 


: $H3HMecKoe coctohhhg 
: npoayKTa 


3Kcn. 14 


1 


29,9 


M#rKHH JIHIIKHH IipOEyKT 




3 


23,5 


njiOTHbiH iiHnKHH npoayKT 




5 


17, 7 


CBObonHOTeKyHee TBepaoe 
BemecTBo 


3Kcn. 15 


5 


19,7 


CBodoflHOTeKyqee TBepjjoe 
BemecTBo 



Ta6jiHua 16 

OueHHBaeMbie co6jihh6hhh h BecoBoft npoqeHT nepeKHCH 



Bojiopoaa, npHcyTCTByKmnH b KOMruieKcax 



XHMHtjecKoe HasBaHHe:XHMH^ecKaH 

: $opMyjia 



BecoBOH % H 2 0 2 b KOMnjieKcax 



3 3 
3aKyrtJie-: nap :?KHEKOCTb 

HO 



K 2 C 2 0 4 



Kap6oH3T HaTpH^ /^a^CO^ 

KapeoHaT ksjihh K 2 C0 3 

Kap6oHaT py6HHHa ^b 2 C0 3 
OKcajiaT Ka jihh 

IlHpo$oc$aT HaTpHa / / a 4 P 2 0 ? 

nHpo$oc<j?aT KanHH K 4 P 2 0 ? 

0pTO$oc$aT HaTpHa fi/a^WO^ 

0pTO$oc$aT KanHH K 3 P0 4 



27,35 



7,43 
20,31 
16,13 
11,48 
20,90 
15,67 
16,11 



22,70 
26,78 
16,42 
23,49 
32,76 



CN 
O 
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1. MeTOflHKa THTpoBaHHH, npHMeneHHafl nnx onpe,qe;neHHJi se- 
coBoro npoiieHTa H 2 0 2 b KOMnjieKcax, Ta we, <4to h mstojih Ka ,H3- 
jioaceHHan b npextmecTByiomeHi naTeHTHoii 3aaBKe. 

2. KoMnjiGKC Kap6onaTa HaTpHH h nepeKHCH BOflopojia 3aKyn- 
jieH y f£tffc.<£i C/setv* core? <?&s~f< 

3. ripoueflypbi c napoBOH h jkhakoh $a3oS Hcnojib30BaxiH hjih 
chhtg3 a HeopraHH^iecKoro nepoKCHfla. 
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CM 
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73 
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to 
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Ta6jTHua 17 



BbmejieHHe nepoKCHaa b 75-jihtpoboh KaMepe 



KH 



OK 



TeMnepaTypa ana BwaejieHHH ^ 2 °2 

(no flCK) 
C o6pa3uoM 2 r 
npn 125°C 

npa i5o°c 

npn 175°C 
C o6pa3UOM 3 r 

npn 175°C 
C o6pa3UOM 4 r 

IIpH 175°C 



170°C 



nK 



150°C 



130°C 



0,3 Mr/ji 0,8 Mr/ji 1,0 Mr/ji 

1.2 Mv/n 2,0 mf/ji 1,5 Mr/ji 

1.8 Mr/ji 2,5 Mr/ji 3,4 Mr/ji 

2.3 Mr/ji 

2.9 Mr / ji 



Ta6JiHqa 18 
Pe3yjibTaTbi HcnbiTaHHg 34»|>skthbhocth 



CM 

o 



CM 
iO 
CD 



73 




# 










IlepOKCHflHblH 

KOMnjieKc 


Bee KOMn- 
: JieKca 


"KOHqeHTpaqHH 
rnepoKCHfla 


• 


CTepHJFIBHOCTB 

(+ /Bcero) 


to 






• 


• 
■ 






nK 


2 r 


3,4 


Mr/ji 


0/3 


o> 


OK 


2 r 


2,5 


Mr/ji 


0/3 




KH 


2 r 


1,8 


Mr/ji 


1/3 




KH 


3 r 


2,3 


Mr/ji 


0/3 




KH 


4 r 


2,9 


Mr/ji 


0/3 


O 













-34- 



so 



30 









V////////// 












'//////////. 


,56 





44 



43 



7 



4/ 




1 



4£ 



Qua. 2 



71 

/ 
/. 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 



■31 




TEPMODAPA 

THERMOCOUPLE 




HEATING PAD 

HATPEBADIHAfl flJlACTMHA 



PYKEX PAN 

riMPEKCHHH J10T0K 



$MP. 3A 
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7J 
C 




o 

CO 

Q T 



EH eu 

o o 
o a 

c 

CD 

o 

o 4 

a: 

CD 



40 



$nr. 5 



a«760 torr 
b 00 torr 
c « 50 torr 
d» 30 ton 
20 torr 
f- 10 torr 
g« 5 torr 



101,08 Kfla 
13,3 nna 

6.65 KUa 
3,99 nna 

2.66 KOa 
1,33 nna 
0,665 nna 
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CM 
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06 



too 



*30 



HO 



160 



Temperature (*C) 

TeMnepaTypa (°C) 
^Mr.6 



O 
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CAM AH nOCJJEflHflfl KOHCTPyKLiMfl BEJU10V3A 
(UBPEJX HHJBEKUHfclf] ) 



125 




144 



134 



$HrypA 7A OBtlSM KAMEPbl 

CaMan nocjieflHHH KOHCTDyKUMH Bejuioyaa 
(HHKeKLy4Ji nepoKCH.ua) 




138 mi\ ?B 



